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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a low cost optical 
modulator having a simple structure of conducting 
optical modulation by changing reflection direction of 
the incident light, high responsiveness and few 
manufacturing processes in which wavelength of incident 
light to be used is not restricted, and whose operation 
is stable and whose reliability is high, and a 
manufacturing method of the optical modulator. 

SOLUTION: The optical modulator consists of both end 
supported beam 2 that is formed with the thin film which 
combines and constitutes the light reflection film 1 in 
one surface, and both ends of which are fixed, and which 
is deformed by the electrostatic force, a substrate 
electrode 3 which applies the driving voltage oppositely 
to the beam 2 through the gap G formed in the other 
surface of the beam 2. a facing surface 3a in which the 
electrode 3 opposes to the beam 2 which conducts optical 
modulation of the incident light of a reflection means 1 



by regulating deformation of the beam 2 due to an 
application of the driving voltage of the electrode 3 by 
contact, and a base board 4 which forms the electrode 3 
consisting of the facing surface 3a in recessed part 4a 
and holds a part to be held 2a of the beam 2. 
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m±o:>mmz j; ^±Mzmwt>m<Dm^^mmiz i 'j mm 
^±9s^9mi:Bmzm^Lx±Mmw-^mo:>^uw 

[ft *:JS4 ] 3 lC|B«g(Z)^t'^^S{Cfc^ vT, 

So 

im^ 6 ] ft*]^ 1 x« 2 {cf a^ojtgsi^scfe 

x^^^:it^imit^^ytm^mm. 
m^i] m^mi. 2, 3xii4{ciB«c®^t^ 

(^*:^8] m^l. 2, 3, 4, 5, 6X(i7{C 
li. fflm- SWS!Sgg|5<Z)2ia?:S«lcH^$nsz:i:$:# 
Clt*:S9] ff*lM]lK 2, 3, 4, 5, 6, 73Z. 

fBW#t)lg(Z)ffi*rt sMiSgSP® 2ia®-:&(Diai:fifi*a) 
iar^wsEitii, ±ta2ia©±iB-:^<7)iax{i±fHftfi::?® 

m^mio} m^i, 2, 3, 4, 5, e, 7. 

Viizm&Lt:iz.ti:!mit^^ift^^^m. 

2, 3, 4, 5. 6, 7. 

8xii9izmm(D^mmmzi5\f^x. ±iBS«ti, ^ 
mzmnLtzz-t^nmn-r^^m^Sa 
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[ft*rll2] lf#JlK 2, 3, 4. 5, 6, 7, 

[it*^13] ft#]gK 2, 3, 4, 5, 6, 7. 
8. 9. 1 OXlil l{Cf^(D^tISiigg(Ci3V^T, ± 

10 mtt^^^^^s. 

[ff*3^14] n^l, 2, 3, 4, 5, 6, 7, 

8. 9, 1 OXttl l^CiB«^(Z)^^|ISfi{C^3V^T. S 

m.nM<DMf^mit. ±Mmw-^mzMLmim¥mf(D 

[|f*lSl 5] m^mi. 2, 3, 4. 5. 6, 7, 

8. 9. 1 oxiti iiznm<D^m^&izi3^^x, ± 
?sM&mm(DM(^it. ±iim^'^'mzML±mmpp- 

20 mt-t^m^mmo 

imimi6] m^mi. 2. 3, 4. 5. 6, 7, 

8, 9, 10, 11. 12, 13, 14X{il5{CfB« 

[if#^i 7] m^mi. 2, 3, 4, 5. 6. 7, 

8, 9, 10, 11, 12, 13, 14, 15X{il6 

izmio>m&mmzi5^^x. ±iaa®{i, m^B-yv 

im^m 1 8 ] mmM. 1 7 izMmayM^mmizi^^^ 

30 T, ±im&oyMm^iy'Jziy:^i(pizit. SgKUKScD- 

So 

[mmmi9] 2, 3, 4, 5, 6, 7, 

8, 9, 10, 11, 13, 14, 15, 16, 1 7X 

nr:Lnwt>mtM\^-t^±im^<nmm±izj^^^tir:L 
^mmii(Dmizmm^n^?Emit, ^^ro^mmij^ 

[tf#^2 0] m^l, 2, 3, 4, 5, 6, 7, 

40 8, 9, 1 0, 1 1, 1 3, 1 4, 1 5, 1 6, 1 7, 

1 8x«i QiztmcDm^mmzis^^x. ±Mzmw-^ 
izm^^titz±MEmw^m<DmM^^wm(D 2 mmx 
m^m 2 1 ] 19x1*20 iztmay^m^ 

^^tif^±i&m-6m(^'p^izi3\> ^XWc:kX& 'J, 
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im^m 2 2 ] If 1 9 xtt 2 0 iz'^<Dm&m 

±MEmwt>m(DmMt^m^(D 2 iaiifao) 2 ia*^e>± 
[ft 2 3 ] M^js 1 9 x« 2 0 iztm,(D^m^ 

i*t.^0ffl^-r sMasigi5<z)±fa 2ia®flfi:&«)ia*^e>±ia 
if*jsi, 2, 3, 4, 5, 6, 7, 

8, 9, 10. 11, 12, 13, 14, 15, 16, 
1 7, 1 8, 1 9, 2 0, 2 1, 2 2Xti2 SfCiBiScO 

^^igBicfevNT, ±vmw^'moyw&\zw^-^t\,^ 20 

[»#«2 5] »#J^2 4^CtE^(Z>3t^^g^C^3^r^ 

im^T^ 2 6 ] m^m 2 4 2 5 {cib^cdj^^^ 

C»#:S27] ft^J^l, 2, 3, 4, 5, 6, 7, 30 
8, 9, 10, 11, 12, 13, 14, 15, 16,. 
1 7, 1 8, 1 9, 2 0, 2 1, 2 2, 2 3, 24, 2 

[it*^2 8] |ff^:Sl3, 14, 15, 16, 1 
7, 1 8, 1 9, 20, 2 1, 22, 23, 24, 2 
5, 2 6X«2 7{Cf^«©^tgSli^g{C^>^,^T, 

t. %±Memi^t>mt.Mf^-r&ms.WMiia>rsx'i^^^n 
mm. 

Clff:*^2 9] ^^^13, 14, 15, 16, 1 
7, 1 8, 1 9, 2 0, 2 1, 2 2, 23, 24, 2 
5, 2 6, 2 7Xtt2 8tCiB«gCD3te^li^g{Cfet%T, 
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[Il*rl3 0] m^mi. 2, 3, 4, 5, 6, 7, 
8. 9. 10, 11, 12, 13, 14. 15, 1 6, 
1 7, 1 8, 1 9, 20, 2 1, 22. 23, 24, 2 

5, 2 6, 2 7, 2 8X«2 9(ClS«roj^^iliSg{C*5 
^^T, ±Mm^->b'mt. ?lo§g'JfS±I&Wt--g>g|S#7&^6 

[a*«3 1] 2. 3. 4, 5, 6, 7, 

8, 9, 10, 11, 12, 13, 14, 15, 16, 
1 7, 1 8, 1 9, 2 0, 2 1, 2 2, 2 3, 24, 2 
5, 2 6. 2 7, 2 8, 2 9 Xtt3 0 lCia«i(Z>3^^^ 

<Dm^'^t)-\i:^ (ti, oi) , (t2. 02) , • • • 
(tn. On) t-t^t. ti • ai+ t2 • 02+ • • • + 
tn • crn/ti+t2+ • • • +tn^0T'$>53i:S:4t 

[|f^^3 2] If^Sl, 2, 3, 4, 5, 6, 7, 
8, 9, 1 0, 11, 12, 13, 14. 15. 16, 

1 7, 1 8, 1 9, 2 0, 2 1, 2 2, 2 3, 24, 2 
5, 2 6, 2 7, 2 8, 2 9, 3 0 XitS HZtm(D% 

(a) , (t) , m0mn<D-^y'^m (e) , 
iz^^n^±mmwt>moymMt^m<^^(D2m<D- 
:^cDmti&:^(Dim(Dsm (i) ©r^tc, (t/i) 2 

[«#«3 3] m^mi. 2, 3, 4. 5. 6. 7, 

8, 9, 10, 11, 12, 13, 14, 15, 16, 
1 7, 1 8, 1 9, 2 0, 2 1, 2 2, 2 3, 24, 2 
5, 2 6, 2 7, 2 8. 2 9. 3 0. 3 1Xli3 2lCgB 

[fi*:^3 4] ff^JSl, 2. 3. 4. 5, 6, 7, 
8, 9, 10, 11. 12, 13, 1 4, 15, 16, 

1 7. 1 8. 1 9. 2 0. 2 1, 2 2, 2 3, 2 4, 2 
5, 2 6, 2 7, 2 8. 2 9. 30. 3 1. 3 2. Xti 

3 3izimo:>^m^mzis\>^x, ±iBMJft.^«, ± 

±m^(D^mz^m Lx±mmw-^m(Dm-y3(7)Mzm 
^^ti^^m.(omm^izm^xm^-r^z.t^<mit 

[»*^3 5] m^mi. 2, 3, 4, 5, 6, 7, 
8. 9. 10, 11, 12. 13. 14. 15. 16, 
1 7, 1 8. 1 9. 2 0. 2 1. 2 2. 2 3. 24. 2 
5. 2 6, 2 7, 2 8, 2 9, 3 0. 3 1. 3 2, 3 3 

x« 3 4 iz'ssmayym&^mizis^ ^t, ±Msm^*>m 
{±, ±isMmwMrs^(Dmmj±<Dmuizj:^mmMz 
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[|ff*IB3 6] m^mi^ 2, 3, 4. 5, 6. 7, 
8. 9. 10, 11, 12, 13, 14, 15, 16, 

1 7. 1 8, 1 9, 2 0, 2 1, 2 2, 2 3, 24, 2 

5, 2 6, 2 7, 2 8, 2 9, 3 0, 3 1, 3 2, 3 

3, 3 4, Xli3 5{Cfa«O^^SS{Cfc^^T, ±12 

^f •?l:i2lt#3« 1 , 2, 3, 4, 5, 6, 7, 8, 9, 10 
10, 11, 12, 13, 14, 15, 16, 17, 1 
8, 1 9, 20, 2 1, 2 2, 2 3, 24, 2 5, 2 

6, 2 7, 2 8, 29, 3 0, 3 1, 3 2, 3 3, 3 

4 , 3 5 Xtt 3 6 ®V ^-ffif)HZ§Sm<Dm^^M(DW^ 

m^m 3 8 ] m^m 3 7 izMmo^m&^mmcDwm 20 

m^mjcMt. ^±(D±Mzwmzm&m^^>^^j:^m 
nm±izm^t>mmf&tmwt>m^^mt. ±m 

[ft 3 9 ] m^m 3 7 x{4 3 8 iztmcDmmm 

[ff ^^4 0 ] m^ms 7 xti 3 8 izimoyytms^m 

Cff *^4 1 ] m^m 3 7 xti 3 8 iztmoyytmim 

x'&^zm<mit-r^m&^m(7>^:^mo 

noytm^t^m^mmLxymmomM^n^d^oymm 40 
«3aisfiicfevNT, Mi®±isii*«i, 2, 3, 4, 

5, 6, 7, 8, 9, 10, 11, 12. 13, 14, 
1 5, 1 6, 1 7, 1 8, 1 9, 20, 2 1, 2 2, 2 

3, 24, 2 5, 2 6, 2 7, 2 8, 29, 3 0, 3 
1, 3 2, 3 3, 3 4, 3 5X(i3 6®^/^■f^^MC8e^ 

o^m^Mt. mn<D±m^^s^^mi:^^issM.izm 
^j^-oxmrnm^-r^mmm^mizis^^x. mm^m so 
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iz^^nxmmmm^tmt^mmmmit. ±tm 
missm±^^^)m^Th^i:nfji^xmm^mmi-?>± 

12^*^1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 15, 16, 17, 18, 1 
9. 2 0, 2 1, 2 2, 23, 24, 2 5, 2 6, 2 
7, 28. 2 9, 3 0, 3 1, 3 2, 3 3, 34, 3 5 

xit3 6(D\>^-rtii)Hz§5M.<D%^^mwif3^'b^ji^mmm 
m^^t. ±mmmmm^^0±9mmm^miz^-^x 
mm^ntcmm^mmmLx hi—mmm!&-t^mm 
^mt, ±§m^^^xmm^tit~ hi—mm^ms^ 
mzm.^^^m^mt^^^f4:i>zt^!mLt-t?>mm 

^xy(^^n^j:oxmmi:^t^±^^m. i , 

2. 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
13, 14, 15, 16, 17, 18, 19, 2 0, 2 
1, 22, 23, 24, 25, 2 6, 2 7, 2 8, 2 
9, 3 0, 3 1, 3 2, 3 3, 34, 3 5Xtt3 6<D^^ 

■friMztm(Dyms^mmf)'^^£^^^>( v^^mt. 
m^^thwm:^^ -y t-b^^ti:^zh^w^h-ti>m 

[0 0 0 1] 

<Dm^^m<D^-^mimz^(Dyt^mm^M:mt 

izmu i¥u<tt. Mt^<D^mi5[^^m^x^m^^ 

<D^mMmm^M.m^^^M%(D^:^[^^m^x^w^. 
m^no9t^m.m.^mmLxy(imm<Dm%:n^j:^^ 

n±:x.x^ V n^ii* i:nf£^xmm^mm-t&mm^ 
^mRzf^0^wm&m^M.m-nmm%im^Lxm 
Bt^mmm}mmmizm-t?>. 

[0002] 

7^%(DBLmi;\^i:mK.xytm^^noytm^mt. 

:^xyi^)mn72>^%:n^j:-Dxmmmm^i>mmm^ 
a, mm^isBoxm^-r^mmtm^^mmzmm 

m^(ORWj\^^^^x^ms^nt>yb^mmx'it. 

}mt>m^mn^Xi%^ii:X. AMdftoymt^f^i:^^ 

^nxmoim^tf^mm-^trnzwrn-r^. ztwt. m 

0)— ^co*t*^a^$^^T^^-5z:i:^cJ:S, ^(D^mmii 



7 

■^tt, SffiJSi&fC^HUT, '©■^f£?S:tt/>*«<«:S. fife 

'J . *J 5:;^ < f S CI t A^fflStT'$)§ ^'t:^T'^ < , 

4 1 9 5 #if|g3 0 1 6 8 7 1-^. ^^ip 1 0 - • 

5 10 3 1 A.^^(D<m.^mm . L*^L, 3<Z)J;e. 

ts^^-otcL. mm±i\z^'')m^m&-^^. ixmytcDmM 20 

■7'/W::?>*d5:^1?feS (i^2 0 0 0-284 2^<D^A 
[0003] 

i^^^gti, AM^(DmtSf^^^7Lxm&s^n 
^xmm^ntmi^mmxiz^^m<. ^-tsa 

(^^^ll^gOSJSt:&^WC-?-®>OT^gS:Afiif 
SJttf#«iS^g25:t>*^©)t^^g$::R{i1-Sli^jg 

^mm-^z.ii^nff^iiri>o 50 
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[0 0 04] 

MJ#*.^7b-<iyf amppfci® tc L xmmw-b'^com^ 

mioy^mMit. xm^(DB.Mi5\^^^7Lxtftm^^n 

xm^^-^tm^trn'^-^nxmniixm^-t^m^-^m: 
±smi^-^m(Dmy5(Dmizm^^ti^^miirrLx 
±tmw-^miznmLxmmm& ^mm-r^mmwrn 

±ti^9M(Dmm!±(Dmaizj:^±§Emwbm 
(Dm^i:^miz i y mm Lx±MBftm.mm<DAM%om 
m^^no ±ssmn-b'miz±mms.mmtim\^-t^M\^ 
mt, ±9mifl}m-t3^^td:^±mms.wM^wmzm^0^L 
x±imw'6-^(D^m^m ^r-^i-sas^ ^fj^^yt 
m^m.X'&^z:ii%:M^^tsim^t-t&o m^m2 
oy^^m\i. m^mnzMm(Dmmmmizi3\,^x. % 
j5im±. ±mmmx^m.tii[\x^^^%m^m.X'&^ 

l^ciB«o^tt^i3lg^cfe^^T, m^'^mit. ismtm 

xm^-^nx\,^^ymm^Mx^^^ti^m^^^t 
■tSo If *S4 cD*i§H^«. m^msizimcoytmmm 

izj: ^)mm.itvxm^^tix\>^?>yt^^mmx':Sb^z 

K 2, 3Xti4tci3«(CD^^^iiiSg{ci3v^T, Mitt> 

mt. mm^aiy vnymmxm^-^tix\,^^yt^^^m 

[0 0 0 5] »#]^6(Z)*5§^«. mmmi, 2, 3X 

^i4^ciBig(Z)Jt^ila^cfe^^T. 

f»*«7©;*:f§Wtt, ^#:SiX{i2 

m^m8<D:^^mit. m^mi. 2, 3, 
4, 5, 6x^±7^cia^®)1^0^g^cj3^^T. 

n^ytmMmmx'&^zti^m^j^m^tt^. m^m 

9<D:^^mii. m^m^l. 2. 3, 4, 5, 6, 7X 

it8izim<mm^»izjs^^x. mnzm^^ti?>m 

cosg^tt, ±f22ia<z)±ia-:^(7)iaxii±f£fifi:&(iDjao 
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it, ff*^l, 2, 3, 4, 5, 6, 7. 8X{i9(CfS 
mt^ 2, 3, 4. 5. 6, 7, 8Xl±9{C 

w^mx'&^z.t.^^m^£.wmt-t^. If #111 2®* 

WR\t, 2, 3, 4, 5, 6, 7, 8, 9, 10 

1 oxtii l^cig«(Z)it^^s^cfev^T, msMMo^ 

«o ^*^l 3a)*|g^ti, lt#^l/2, 3, 4. 
5, 6, 7, 8, 9, 1 0 Xli 1 1 {CfB«c®?'e^^S 

[0 0 0 6] m^l4:(D:^^m\t. ff*«l, 2. 
3. 4. 5, 6, 7, 8. 9, 1 0 Xtt 1 1 {CfH«c(Z)5% 20 

i5cD^mmii, m^mi, 2, 3. 4. 5, e, 7. 
8, 9, 1 oxiii i{cfe«?a)5^^^S{cfei,^T. a 

2, 3> 4, 5, 6, 7, 8, 9, 10, 11, 

12, 13, 1 4xt±i 5^cf^i^©)^l^B^cfe^^ so 

*«1 7CD*|gB^li, m^mi, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 11, 12, 13, 14, 1 5X« 

lf#^l 8<7)*|g^{i, »*]ai 7{Cfa«®3t^ 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 1 40 
3, 14, 15, 16, n^itl SiZiSMCD^m^m 

1. 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 1 
3, 14, 15, 16, 17, 1 BXttl 9{Cf3«c<JD)t 

m^^mzi5\>^x, mi^*>mtMi^-^^mLmmt(Dm 
ffi*f-r5Massa5®2iaPB3T'#mfoM«4E;b^e>^sjt^ 50 
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[0 0 0 7] m^m2 1 (D^^^mit, m^m 1 9 x{i2 

oi,ztm(D^^mm.izti\>^x, mwt>miiMf^-t&m 

ti, mmiz^^tir^±imw-b-m(D^3^uz:is^^xm. 
±x$>v, ±mm^t>^(D^n-r^mtiSeSi^(D±Mi2mf)^ 
e>_hiai3i«f-fe^(Z)cf i^piciBiTb^o xm^zmiM-t^fmi 

x&^immmm.x$>^zt.^^mf£W!^t-th. 
2 2 ®2^fgBjii. li^j^ 1 9 xtt 2 0 \zimLCD%^m 

t.^G)if *SP^C|^I*^o TWU'^CtCigiDi- S»^T'fe S 3^ 
^ll^gT'$>€. 3 SriM'S.^i: 2 3 CD 

ft#3gl 9Xt±2 0{CiatgCD5t^^g(c33 

#Nz^f®<iiS4®7!>^e)j5:S^|giti, W&\zW^-^intz.±Ml 

fm-^^(7ymt?>m^m> 2 im-isomo^'&'mx-m 
±x^ V , ±iBS«tc#«p$ n^-±iB]ffi^f -fe^offiM-t 

t-rSo ff*:^2 4©2|s|g^tt. ft#]Sl, 2, 3, 
4, 5. 6, 7, 8, 9, 10, 11, 12, 13, 1 
4, 15, 16, 17, 18, 19, 20. 21, 22 

x^i2 3^cias^^D:>M^^g^c^>^^T, m^-hmcDWS. 
iz^^^ti^wi^m^ii, msimiz-»mLr:L^mmm 
m^ib^jt^yt^mmx$>^zt^±m^£imt-r^. 
m^m2 5©2isigB^ii, if*ii2 4 iztm.<Dm^mm 
(c^>^^T, ^wM^m&it, mw-bmoya—^mzmsi 

2 6 ®*f§H^(J, 2 4 X« 2 5 (Cia«CD3t^|S 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 1 

2, 13, 14, 15, 16, 17, 18, 19. 2 
0, 2 1, 2 2, 2 3, 2 4, 2 5 Xli 2 6 (Cieife©?^ 

lSllBsg^cfe^r^T, mn^m(Dmnz'9m^n^mm^ 

SPtt. iff U J5:€>3^^ISgT'$>S 3 i: 

[0 0 0 8] |f#]S2 8(Z)*fe^li, S*«13, 1 
4. 15, 16, 17, 18, 19, 20, 21, 2 

2, 2 3, 2 4, 2 5, 2 6 Xtt 2 7 {ClBKOJ^^I^ 

miirj:^j5mff>±9mn*>m>mmiZ'Bm^n?>mm 

mt, m^miz^mLr=.^m^^m^f}^^^j:^9tm^ 
ST'&s z t ^^m^j^m^t^^. m^m 2 9 <D:$i^m 

(i, lf#lSl3, 14, 15, 16, 17, 18, 1 
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9, 20, 21, 2 2. 23, 24, 2 5, 2 6, 27 
JUt 2 8 (C|^<C)t^)^S{CfeV ^r, < t 

3 OOTJlclg^li, If^IIl, 2, 3, 4, 5, 6, 7, 

8, 9, 10, 11, 12, 13, 14, 15, 16, 
1 7, 1 8, 1 9, 20, 2 1, 2 2, 2 3, 24, 2 

5, 2 6, 2 7, 2 8Xtt2 9lCIBtSc®3t^^g{Cfc 10 

mmmm.X'$>^ z t ^^m^jtimt -t^. m^m 3 1 

0*f8^ti, fi*:ai. 2, 3, 4, 5, 6, 7, 8, 

9, 10, 11, 12, 13, 14, 15, 16, 1 

7, 1 8, 1 9, 20, 2 1, 22, 2 3, 24, 2 

■5, 2 6, 2 7, 2 8, 2 9 Xlt3 Oizmm.(D^^^ 

lEE^a;S:tr$::ft^f^i:Lfef£;:* (o) o-eti-e'tiCDM 

(ti, ai) , (t2, 02)., • • • 20 
(t-n. On) ilfSi:, ti • ai + t2 • 02+ • • - + 
tn- on/ti + t2+ • • • +tn^O-e^S?t^^ 
gT'S>SZli:$:iil^mil^S. »*3S3 2(7)*fSre 
2, 3, 4, 5, 6, 7, 8, 9, 1 

0, 1 1, 1 2, 1 3, 1 4, 1 5, 1 6, 1 7, 1 

8, 1 9, 20, 2 1, 2 2, 23, 24, 2 5, 2 

6, 2 7, 2 8, 2 9, 3 0X«3 1 tCfBlcO^^ig 
©cfeVNT, ^loSaUfS;:^; (a) , 

(t) , j^^*^^®^^^''^ (E) , m&iZ'&m^n^ 
±tsmwt>m<D^s^'t^mi^(D2m(D-:^(Dmtm:^ so 
«>iaraoi®ii ( 1 ) (omz, ( t / 1 ) 2^ a/EOQgg 

[0 0 0 9] ii#]S3 3(D*5§^ti, ft^J^l, 2, 
3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 1 
3, 14, 15, 16, 17, 18, 19, 2 0, 2 

1, 2 2, 2 3, 24, 2 5, 2 6, 2 7, 2 8, 2 

9, 3 0, 3 lX(i3 2^Ci2tt(D«;^^S^C^3^^T, 

•z\>^^m&mwL ii*3S3 4o*#8Wi, if*3gi, 

2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 40 
13, 14, 15, 16, 17, 18, 19, 2 0, 2 

1, 22, 23, 24, 2 5, 2 6, 2 7, 2 8, 2 
9, 3 0, 3 1, 3 2, Xtt3 3fCfaKa)JMSi§S{C 

J: ^mmtiiz i »j , ±tmm<Dmmiz mm Lx±Mmw 
t>m(Dmij<Dmizmm^t\,^^m(Dfmm^izm^ 

«3 50*5gWi, »*3S1, 2, 3, 4, 5, 6, 

7, 8, 9, 10, 11, 12, 13, 14, 15, 1 

6, 1 7, 1 8, 1 9, 2 0, 2 1, 2 2, 2 3, 2 50 
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4, 2 5, 2 6, 2 7, 2 8, 2 9, 3 0, 3 1, 3 

2, 3 3Xit3 4izsm(D^^mmizis^^x, mw6 
m^t. ^mmm^<Dmsm&(ommzj:^mmMzj: 

tt^. If*lj3 6(Z)*#g0^tt, If^Jll, 2, 3, 
4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 1 

4, 15, 16, 17, 18, 19, 2 0, 2 1, 2 

2, 2 3, 24, 2 5, 2 6, 2 7, 2 8, 2 9, 3 

0, 3 1, 3 2, 3 3, 3 4, Xti 3 5 tC|g«g(DJ^^ 

mzmuLxm^-t^^y&^^mx^^ z t 
^m^x^m^^no±ssm^mi. 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 13, 14, 1 

5, 1 6, 1 7, 1 8, 1 9, 20, 2 1, 2 2, 2 

3, 24, 2 5, 2 6, 2 7, 2 8, 2 9. 3 0, 3 

1, 3 2, 3 3, 3 4, 3 5JHt3 ecO^^-ftlMZ^M 

Lfz.mz. m&m^^^f£^mimm^B^Lxm^ 
^^mtLx. mwt>m^mmmz. ±tmmms^ 
BS?* vx^mmm^m^-t^^ff^mm(Dw^-^mx 

[0 0 10] mM3 8<D^nmii. tt*«3 nznm 
(D^fi^mmo^mkysmzis^^x. m^izmsm^:^ 
mj!.itmmn:-:^m.izj: vm&i.izmm^mfst'r^m^ 
mmxMt. ms±<D±mBmzmi.mm<^±s\^xit- 
m^m^t^^wm^^mt. ms-t(D±Mmmiz 

^^.mttmt -t^o m^m 3 9 o^igs^ti, m 
*«3 7xti3 8iznm,o>m&s^mmom^-:^mzB^^ 
T, w^mmit. iyv ^ymimx&^^^ms(D 
wm.i;mx$>^zt^^mfjmmt-t^^ ft*ii4ocD 
*ii^ti, m^m3 7Xit3 8izMm.(Diftmimm(Dm 

m^m3 7xi±3 8iz^<D^m^mw:<Dm^ijmzi5 

mi^mX^^Zt^^M^J^mtt^. if^3S4 2<3!)* 

^mit. ^Mymo^RMis^^^m^x^m^^nomi. 
mmm^mm uxymmimi^n^jio^tmmmmm. 
{csv^T„ ms[(D±tsm^mi^ 2, 3, 4, 5, e, 

7, 8, 9, 10, 11, 12, 13, 14, 15, 1 

6, 1 7, 1 8, 1 9, 20, 2 1, 2 2, 23, 2 
4, 2 5, 2 6, 2 7, 2 8, 29, 3 0, 3 1, 3 
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2, 3 3, 3 4. 3 SyHtS G(D\>^-t'tlMzMm<D^^ 

[0 0 11] mjm4 3 (Dammit. m^¥s;yn-fex 
x-mi^Bm-r^±tm^mi, 2, 3, 4, 5. e, 

7, 8. 9, 10, 11, 12, 13. 14, 15, 1 

6. 1 7, 1 8, 1 9, 20, 2 1, 22, 23, 2 

4. 2 5, 2 6, 2 7, 2 8, 2 9, 3 0, 3 1, 3 

2, 3 3, 3 4, 3 5:^{t3 6(D\>^imMznm(Djfm 

-mm^Bf^-thmm^mt. ±M^m^^X'm^^n 

:®4 4©*i§q8ii, mm^m^Lxm^-t?>mmmm 

^m^z■^5^^x. mmm}7'-^(^AStyt(D^m:fs\^^ 
m^xm^^n^ji^xmm^m}i-^±mmi^m i . 

2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
13, 1.4, 15, 16, 17, 18, 19, 2 0, 2 

1, 2 2, 2 3, 24, 2 5, 2 6, 2 7, 2 8, 2 
9, 3 0, 3 1, 3 2, 3 3, 34, 3 5Xit36(D^^ 

[00 12] 

■^t\.xmntsxm^--r^w^-^mom-fj(DmizMm.-^t\. 
^^^irrvxnw'6mz.M\^Lxmm&^^m-^^ 

iz^ ^jmMLx^m^(DAM^(Dytm^^n^mwt> 

m.Lxmwt>maymmBjii:^-tij:o\zLx. am 

*sj:e){c-r5. ft*^2{c^3l/^T^i, Mitft^mm 

*^;b-a:«i^-r hmmx^^^imm'^m^-^i\.xBn 
t!xm^^^mw%m(Dm5(Dmzmm.-^t\.^^.^ir 
i^x-mnib-mzn\^\^xwmms.^wm-t^wmm.oi 
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%mms.(Dm\i^z ^ ^mwb'mmB ^^mzii u mm 
\yXwmmoy^M9b(Dm&^^^'i^mn^m^zM\^-r 
^M\mi)^<btA^wmm^m5.t)mmzi\^^\^xnn 

t)M<DS^^Si3 ^^Wt S J: e> (C L T , %}yMm & ®fi 

}^%(Dm.-Simm^t\,^ztt£<. msim^xmm 

^» ff#rM3^c^3^^T^i, A*f)^$:iE^tt-r^^«1S 

ADic i^Mif -fe^cD^&^^tc J: ^)muLxmxmm 
o>y^^<D%^-k^=i^w^^mziim'^i>n\mi3^^ 

ti^^msMM^ms-timmzm^ Lxnwt>m(DW.^ 
gp$:^-rs<i:e)icLT, mw'^m^mmt.Lx^^ 

[0 0 13] li^a4{Cfev^Tli, AI*^$:iEglt-t.5 

^nim-^m&wm>m^(Dma\ziii,mw%mi 
w^^^mz^ ^)mmLx^tmm(D7^^(Dmcm^ 
n o mi^^mznn-t^n^pmts^ ^ fj:^ms.mm^m^ 
30 f)mmizmmLxmwt>^oymm^ &«j#-r s ^oiz 

'^(^ixmy3\^^m^x^^^n^mmtimzmmxf:ii 

ttf^lii^?>^OlZ-t&o a*3S5^CfeV^T^i, AM^S: 

iKT'?g^$ tmmm^^ixxmmjjxm&^^m^^m 
^^n^^i:-ffLxvm'^mizM\^Lxmims.i:m 

';M$yUT^/KMM(^A*fyfctDJt'^$:fTe) 

mw^mizMmt^M\^mt)'^^£^mmm^miti^m 
mzm^Lxm^*>m<D^mmi:^-r?> j: e> ic l 

<s ■ffifflt-'2.A*r^<Z)jS«7!)«S$tvSc:i:;5:<, Mtc 

m^^^oizt^o fi#a6^cfev^T^i, AMyt^JEs. 
m^^yi^mm:^-i3<Dmizm^^t:>'m0z-t^mmx 

50 ?g^$4aM3S;{)^@^$4%Tl?«;^>T'^1-S#j^S^i>U 
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[0 0 14] »*J®7^cfe^,^Ttt, AMj^&iEHSt-r-g) 

^iTi- Lxmw-^'mizM\S]Lxsmm± ^i^m-t^mmm. 

mMLxytRmm(D^Myb(Dyt^^no'm^t>s^^cM 
\^ir^Mf^mf}^^ti:^m's.mm^m^f}mmKmmLx 

mw-hm(D^um^i^^^^oizLx. §io5s»j/;5 

^Lxmw-^mizMmLxsm!9j±^mu-t^ms.9m 

m Lx^mMm(DAM9t(D^msi:n^mt>mizmi 

•t^M\^m:f)^^fj^^^mm^^t)mmzmmi'Xm 

»G)ig^7bwiM$4x^-r s r t ^mm^t^^i'^^ < m 
Hom^i)^nmxm^^Mizm<. mm't?>Mt^<Dm 

m^'fYi,xmwt>mizM\^Lxmsms.%:fm-r^mL 
mm(Dmmm&(DWtmz^^mnt>m(Dm^^^mizj: 

xmw-m<omm'U^^r^ tmzmmizm^^^n 
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J: u m ^mmwKxmmtt'^'^mizfj: , A^mosit 

[0 0 15] ff*iRi o^cfev^T^^. Ai+^SriESM-r 

$ tim^t>m^ $ nxBmijxmm^^mi^-hmaymyj 
comzm^^ n^^^^.iin-Lxmn-^mizM^Lxsm 

maym^^^mzj: ^mmLxytmsmoyxM^o^ytm 

xmm^nom&f)mM^xit^^m<. mm^^Mi 
%(Dm^mm^n^:Ltfji<. imtf^^^x-ism^^ 

20 *3^1 l{C^5^^Ttt, AI^3tS:iEJ£l^1-•55t;5i^m5:- 
mmmm<^mmw£<Dmwz j: ^mw-^mo^m^ 

T^-t^nw-^^amnam^zi^^^i^^^m^^hxm 
n'bmz^nvxwmms£^m\i't^w&w&(Dmm 
f±.(Dm\i^z^^w^^m(Dm^^^^\z^ ummut^ 

40 \^-t^m7^^mii^<^tj:^wsMM^ms.f)^mi>\zi^m. 

l^xmW^ma^^W^^^W^^^iio^zLX. XM9t 
[0 0 16] ff:*Sl 3^Cfe^^T^i. Miit^iEJm^ 

^mum^~:f5<m\zm^'^io'^tim.-t^wi^xi^WL 

o:im\zmm.-^n^^m^iftLxw^'^mzn\Pi\.xmss 
50 mi±$:fniD-rs^®fiosgi&mEoPniB{cj:sMjt*, 
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M^^9tm^mm^m^-r^^tti^m^^jioiz-r^. m m^^zt^'^-^smizfj:^). xmytcD^m^fii^^m^xyt 

*«l4{cfe^^T^i, ^Mi^t^}£MSt^^ymMm^~ ^^nommf)mmxiz-^^m<. mmr^AMyt(D 

:&(Dmizm^'^tyitmf&i-^wmx'm^^tim^^m'^ lo i^-gitf^mm^ n^zt^^<. i'^mt'^^&ximM&tjiK^ ^ 

^tixmmtix^-t^mw-6mm-:^<Dmizj^^^ti ytmmm.%:m^-rs>ztf)^}i!,^^j:^iz^&, m^m 

^^M^i^tLXvmt>mizM^Lxmmmj±^n-t^ l SJCSSvxrti, ASt9b^iEMm-t^9tJxMm%:-:fi<D 

^mm<Dmmw±.<DWMzj:^mw-^m(D^i^m mzm^'^t^-\im^-r^mm:xmm^tm^i)'^m^^n 

izj^ ^)mMLx%Rsm<DASt9t0mm^nomw^ xmwjjxm^-r^mw-bmff^mjjo^mizm^^ti^^ 

mzwi!L<D$^70mx'Mf^-ts>m(m^mi^mi)^^ m^:frLxmt^t>mizM\^Lxsmmj±^ma't^mi 

^^^mmw&^mmtimmzm^. l tm^ t>^<DS^ 9m(DsmmK(Depmiz ^ ^mwt>mcom^ ^ mmi>z ^ 

si5$:^-r€>j:e){cLT. mizi&^^msmj±X'CDsmt)^ '')mMLxyes.mm(D7^m(Dt^m^^nomwt>mz 

^letc^fcu, AM^cDRSi:Bmzmc^\^izM^x^m MiSi-t^M\^m*'^^j:^mmwm^m^^Biyonym^ 

ill^:^Te)fiSi*^fS#T'^5^=fe;ii<; mm-t^7^^<Dm. ^f^vmbms&^m^Ltcimiii^mjuzmf&Lxm-^ 

Mti'm^-^ti^zttj^K. immc^X'ismB^'m^^yt 20 ^(dw.^^^^^^?>j:^izlx. m^oymm&iyu 

^mSi^m.m-t^z.t*^m^^^oiz-i-^o m^mi ^><piz^n<mm<D:^mzj:vmm^mmx^m&iz 

5fcfev^Tti, ?^^^iEMM-r^y(MMm^-i5(Dm tim:^^X'mu\m^m-=f-mm>~mxit^^^m^^ 

izm^-^t>-^mm.-t^mmx'i^^-snmi^t)^m^^nx ^z-tt/^^mizfj^^j. ^Myt<DSM^^^^^z.x^tmls 

^m±fxm^-^^nw-ibmMi3(Dm\zm^^n^^m ^^'ioW:^i)'^mzmmx^m-^'&<. mm-r^7^it(D 

,^^\^xnw'^mzn\pihxmsims.^m\i^^mm m-sdimm^ti^z.t.rj^<. mjif^^xmmmjm^^ 

m.<Dmms.<Dmai,zii^nw^m(Dm^^^w>zj;i u %m^m.^m.m-^z.t-b'^^^^^^^z-^i>. 

wsihxmmsmj^%(D^fm&^^n'>w^%m\z± [o 0 1 s] m^^i 9^cfe^^T^3u ^m^^ijebim^ 

wmp^nomxn\^-t^±mi¥m'si^}pmti^ ^ ^yts.sm^~-:^<Dmi,zm^'^t>-^mm-t^mmxm0z 

w.wmi:m&timmzmmLxmwt>m<Dn'^^^i^u •^tim^tim&^nxmnijX'm^-r^m^-bmcDm-:^ 

i^-t?>j^t>izLx. Jl^c^gv^Jsg^&«ffiT'CD|gi^*^oIlg^c 30 <Dmizmf&-^n^mM^ifn^xmi^t)mizM\^Lx^ 

jSsu, ^M^t:-:^\^<DmMi:^m^zm^x1ilmiz^^ ws.^niM-r^mmmm<osmm±(Dmtmz^:s>m^t> 

int>mm'^^mx'i:m^m<. mmt^AMytoymM m(Dm^immiz^^jmmLx9tis.sts^(DA§i^(Dytm 

ti^mm^n^ztf£<. ^mf)^^&X'^m:\^^m^^ym m^nomw-^mizM^-r^Mi^m^'^'b^j^^mimM^ 

is^a$:Ji«i-er i:*^£^}3Rs i ^ tc^^, mmti^mmzm^Lxn^-^smmmsfi^m^^^ t 

[0 0 17] ft*«i 6{cs3v^Tfi, 7^*^5:1651*^ mzmiiz^:^nrcmwt>mtMf^T^msi<D\!aB± 

^mxMm^-:^(Dmizm^-^t)im^^^mmxmf^ izmm^tir^m^mmtayrsizm^^ti^^mm^^n 

^tim^ti^m^^tixmm:bX'm^^^m^-^m<Dm^ o^m^mt^^^j^^^oizux. mzm'^mw±X'(Dm 

(Dmizm^^n^^M^ifi-Lxmw-hmizMmLxmS} i&A^^figtc^&u, ^M%(DSM:^^^^^A.xMm^n 

^(^>m^^mmizj:vmMLx^mm>Amtft(Dym 40 m^H?>:iiif£<s ^mti^^^ximm^^^^^yt^^^ 

minomn-^m^zMf^-t^Mj^miJ^^bfjt^msMm^ m^mm-t^ztti^ti!,^^<i:oizr^o if*i®2 0{cs5 

ifm§i\i:^'^xm^^^ji^mLtim3izm^Lxm^ v^T«, Akm^i£mt^^mMm^-'i5<Dmizm3i^ 

^K«i^u$:fijj^-rsj:e>tcLT, mmaysmti^^m ■^t>-mm.'r&mmx'm^^tmisi)m^^nxmmt> 

i^^m(Dm^^M.^zttr'X^^s,(D^izm^]tfii xm^t^mn-^momi;o:>mizm^^n^^!iiR^i;i-L 

Am%<DRM:f;\^^m^xmm^ntmmf)^mm xmi^~^'mzM^i^xmmj±^wtu-t^mtmmcom 

T'f5^=fe)i$<. mm'r^^Mifb(DmM*^mm^n?>zt mms.<DfPMz^^mw^m(Dm^^^miz^^)MmL 

imti^X'mmi^m^^iff^&mM.i:mm-t& xjH^sm<DAS!i^(Dm3M^ntmt>mizM\^^ 

3i:A'm3fesie)(c-r5. m^mi nz-js\^xi>t. ^M Mmsf}^<bfj:^mm9mi:mmti^jismzBmLxmw-h 

ift^i£Km-^ytm.mm^-:fj(Dmzm^-^iD^^^ ^oM^sp&^-ts tii.izmwt>mtMj^-t^mm 

^mmxm^^tim^stf^m^^nxBmtixm^t^m so vMii(Dr^xm^^ti^&M.i>im&iz^^tir:imw^ 
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mi^t>mom:Bo^micm0&^ti^^m^ifn^xmwt>m 
izM\^Lxmms±^m]a-t^mmm<Dmim&(Dm 

^^^^wm^mit3mm^zm^Lxmw-6m(Dwm 

^mL<D\!!im±izm^^nt:Lmmmt<Dmzm^^ti 

^^mmpp^fcommmt'^fj: ')mnz^^tit:Lmn 

agaiJ«) 2ia7!)^6^t.^O«5liSI5lClRl75>>oTJIi?^{CitAD 
[0 0 19] ff#JS2 2^C^5^^Ttt, AWyS 5:iES*f-r 

$ tiM^ A^B^ $ tlx wtwjjxm^^ s Mif t.^cz)fa^ 
<Dmizm^^t\.^^^ifr Lxvm-^mizMi^ lyxmi 
m&^mu-t^mmmcDmmm&oymmiz ^ ^mw-^ 
m(Dwm^^miz^ ^mmLxm.smoyMtyt(D^m 
m^nomwt>mi<zM\^t^M\^mi)^>bf£^m&mm^ 
mti)^immizmmLxm^t>m(Dmm&i:^-rs> t 
mzmm{z^i^nr:Lm^-^m}iMm-t?>mi(Dmm± 
izm^^ tif-ms.9mt(Dmzm^-^ti^^mm¥^^7 
(mmmi)^^yk^jm&iz^^nr=.m^t>m>fp^iz 

(7)2m^-''^mw-^m(D^^izi^i)^-Dxmmzmtu-t^ 
imKizfj^^^^izbx. mzm^mmmj±x(Dmi}t)^ 
istcTfcv, AM)ft<D^wiiii^^^xma^^n^mm. 

it. jKMyti]EmMt^yt^mi:-ys(Dmizm^-^t> 

mt^mt^t>m(Dm:f5(Dmzms^^ti^^i::fTi^xn 
i^-^mizMm Lxmsms.^ma^^mmm(Dmm 
i±(D^mizj:^m^-^^(Dwm^^miz^*jmmi^x^ 
Emm>Am^<Dm^i:ntm^*>mizM[^'r^sm 
mti^i^fjt^msm§^^i)m3izm^Lxm-^m(D 
^^m^^-t^tPuzmRiz^^nr^mw-^mt 
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<7) 2 m.(jyW5(7imti^^~ij(Dmz\^ti^'Dxmik^zmM-t 
^ir^fmk{zrjL^^o\z\^x. w.'.z^^^m&ms.xcr>m 

Wt^ti^zL}itji<. wwit>^'^^X'mm.^m^%'m^m 

10 [0 0 2 0] ff*II2 4 {CJ3V^T^i, Afit^&iEKMI- 

$ tij^^^'^H^ ^tixmwjjxwm^^mw-hmcDm; 
(Dmizm^^n^^m^in-Lxm^-hmizMisiLxsm 
WEE^wmr^mmmm(Dmmj±(Dmimz j: .sMitt. 
my^^^mizj: *JmmLx%^sm<D^M^(Dm^ 
m^nomwt>mizMf^-r^ ^tfsi® ^ ^smwrn ^ 
m^t)mmzm^ Lxmi^-bm(D^^^mmimiz^^ 
WiLfz.^i'^M^uiiMi^^^jioizLx. mzi&^m 
wms.x0mmi}^^mizf£^). A*f««)si<f:&i6i?:^x. 

m^^^^^^^^m-t^ztt)^tiim^j:oiz-t^. m 

i5<Dm\zm^'^t)-im0s.i-^mmxmm-^ nm^^m^ 
^tixmmd3xm^^^mnt>mo:>m^<7:>mizm^^n 
^^m^:frLxm^-h'mzM\^Lxmmm±t:^m-t& 
mmm(Dmim&<Dwmiz j: s>mwt>m<Dm^t:^m 
{ci ^jMMbxymMmcoAMytcDytmsiinomw-^ 
mizM\^-t^M\^mi)^^fdi^^mm^WRt)'mmzm 

w^i:m^t>m(Dn-i-mizmm.Lx^-r^ * e) tc l 

ixMis\^^m^x^m^^nommti^m^x!Z^^%m 

imz^xmm/&h-m^< ^)t^l^g^:s«■^s z t 

jm-t^%Kmm^-i5(Dmzm^'^^^^-t^mm 
xj&m.^tm^ttm'^ $ t\xmmtixm^-r^m^-^'m 
oMi3<Dmzmm.^ ti?>^i:-ftLxm^'hmizM^ l 

nw^momm^^mz^ ^muLxmimmo^Mm 
oym&^^noni^-^mz^\^-ti>n\mti^i^tii^w& 
mt^mSiii^mmzj^WL \^xw^^mfDmm^(DW^ 
m\z^^\Lr-6^^\mm^^m(b-h'^m^x^-i-^ j: 

^m<, '6gffl-rSA*rjt<Z)a![«*^MI5SStv-5Z14:«:<, 
50 [002 1] if #S 2 7 (Cfev ^Tfi, Afm$:iESM-r 
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(Dmizmm^n^?Em^ift-Lxm^-bmizM\^Lxmm M\^t^M\^m^^i^j:^mmMi:Wi&timmzm^L 
m(±5rraD-t^s««ii(7)iE»mEODfriAD{c i sM^^t) xmw-^mco^mm^^im-t?>j: oizLx. j: v^si ^ 
■^com^^mm^z^''JmmLxytmim0^Mm(D^^ miim^m^m^zti}'^-^mtfji'). AM^(Ds.M:f;\^ 
m^n':>vmt>mizM\^-t^M\^mi)^i>^ji^m^WM^ ^^^x^w^nom^^'^^mxiz^^ijmK. mmt 
m^t>mmzmmi^xm^t>moym''jr:^r-^msi^ti^^ ^?jriyt(Dm^^'^?s^m^n^ztfj:<. im^'^wiz^^ 

^«:ff^«iit*'!fss#T'f5^t>^<, mm■t^^M%<^w^ 10 5.Mmi:-':^<Dmizm^^i:>itmm-t-s>mmx'm0!c^n 

fiA^Mis$4xsz:i:«:<, ^immxim&^^^^ift m1l^tl^m&^nxw^mtlxw^•r&mw*>moif&■:^(Dm 
mmw^mm-r^ztti^tii^^jioiz^^. m^mz izm^^ti^?Emi:in-Lxmw-bmizMf^Lxmmj± 

^zm^^t>■^m^■ti>mmxm^^timi^tlmM^tlx m^^^mizj: ^)mMLxyt5Mmi^M^(D^^^ 

^mtix^-t^m^-bmcm-^oimzm^^n^^m no mw-^mizMfS]-t^M\^mt^ ^^^^mmmiim'^ 

■ iifrLxnw-^mizMi^Lxmmw&^mu-t^^m t)mmzwmLxmwt>mcDm^^\i^^-t^tmz 

m<Dmi}m±<Dmaizj:^mi^-^m(Dm&^^mizj:v mwt>mitmw~bmtm^'^t>-\mm-t^^(Dmi<D 

MmLxyb&sm0^Mjft(Dy(^sm^nomw^miz- m-^ it) ^lossufS^SriE^^, 

mm¥^f<DmxM\siir^-m¥mmi^mtf'^^ji^m ^tbr=.mti (a) ©-en^'twDM^-^fc-B:?: (ti, 
^mmi:^timmzm^Lxmw-^mo:>^m^u^m 20 ao , (12, 02) . • • • (tn> on) ii-rsi:. 

i*-rsi:^^(cif>^c<i:t)Mif^^i:jJ*fSif sS^IWli: ti • ai + t2 • a2+ • • • + tn • an/t i+ t2+ • 

t£i>ism<omi^:t,m>m^iz^:^ti&^(^i^iimL ^.ziiijb^tgii^y, Att^tostft^fsr&ic^T^tiEiii 

-mi:m.^xyt^^nomm^^mmx!Z-^^m<, m yi^mm^mm-t^zti}^iiiM^^^iz^s>o 
m-r^^M%<DWiRmm^ii&z.tii:<. m)fm& coo 2 3] M*«3 2{cj3v^Tii, ^M%^l£Kmt 

T'fwittt^ffivN^t^igg^r^-rs^tTbtffiji^sjce) ^ytMMm^-ysoymizm^^t'im^s.t^mmxm^ 

fc-rso ff*^2 9{cfev>T{i, AWjt$:iE5M-tsjt ^tim<^tim&^tixmmtJX'm^-t^mw-^m<7)m:^ 
&Mmi:-:^(Dmizm^^i^im^-r^mmxm0^^n 30 (Z)S{c?^^$ti5Sit:s::n-uTPSi$t.^{c5^[fiiLTiigi& 

^i«*^B^3tvTi*m;^T'g0^^si^t.^(Dftfi;?(^® ms.i:mi^^mmmm(Dsmm&<Dmxuzj:^m^t> 

(zm^^ti^^m^ci^i-i^xmw-^mizMi^Lxmms. maym^^mmiz^ ^jmrnLxm^imcDAm^o^^m 

^^m-r^mmm<Dmm±<Dmmz^^mi^t>m(D m^nomw-^'mzMmt?>M\^m^^<bfj:^mmM^ 

m^ii^mizj: ''jmMLxyt^m(DMt)fb(Dy(:ms^ w&timmzmm.i^xmn^-6m(^^^m^\i%:^^& t 

n'^m^-bmiz-^mpm<Dmx'Mf^ir^~m^7 mzvm-^mit^i'Dm^Js^ti ia) . u) . mm 

Mf^mt}^^fj:^m^mm^mmAmmizm^Lxmwt> m^o^^y^'m (e) , wmzw^-^n^nw^m<7iit^ 

mDmm^^-k^-^^hmz'pfA< ^^n^'^mt.n *f-r5M^gp®2ia(7)-:&oiai:ftfi^(Diai:op^©izggt 
\^'t^ms.w&t(Dmxj^m^t\.^imA'i<7)mmmt(^i^ (d cerate, (t/i) ^^a/E<Dmmx'&^^o 

tA^^m)i^ik^m&t.tj:&T&mom^^$^0^wmz^ tcur, Mtc^gvASgi&mjEr'OSgiw^nrigfc^&y, Aiif 

[0 0 2 2] ff*^3 otcfevNTti, AM^^riEsit^ m5om\zmm.^t\.^^m^it\^xmw-^mzn\^\^x 

^tmMm:^-i3<m\zm^'kir>'fmm-^mmxi^m mm&^^m-t^wis.wm>fmiif^aimi\ziii>n 

^tm^i)m^^t\,x^mt3xm^-r^^\'D^^}mti^ nt>m(Dm^^^mizj: vmmLX9b5iMm(DAm^<D 

^■ti>mtf}^'o^ji^mw-6mmi5(Dmizmm.^n^^ m^^nomwt>mzM^-r&M\^m^^'bfji^m^m 
m.^^Lxmw^mizM\^Lxmi}m±.^mat^m& 50 m^m^t)mmzmm.i^xmw-bm<D^^ui:^t 
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V m&0mmiz ^mu xm^t>mom:^(7^mizm^^n 

^^^.<Dmwmnzm^xm^i-i>j:oizLx. 

(D&Mi5j^^^xyi^^n^mmfimmxj:ii^^m 

[0 0 2 4] mam^ 5{c33v%t«, AM^t^iEjgit-r 

{C?^jEig$ ^R^: 5:^ L TM»t.^{Cji?f |Sj L T|g» 

m.<mm^^m,z^ *)mu\.xifmmr>Mi%(D^^ 

mzm^-hmims.mm^(D^mms.a^^im\z 
m^tcj: '')m^ht=.mzm^\^tsi\,smm.o>&M&(Dmsi 
wm^ii(7ims.^wt^ir^ii':>\zhx. i^mmm 
tmm\,zf^^). 7^^(DRMi}\^^m:^xMwm^no 

fev^Tti, ^M^^lE&m^?>ytlmm^-'yJ(Dmlzm 
^'^t>im^-ti>mmxm^^tmmi)^m&^nxmm 
:fjxw^ir^mWt>m<Di&:^(7)mizmm.-^ti^^m^ifr 
Lxm^*>mizM^Lxmims.i:Wi}a-rs>mmm(o 
mimj±(D^miz^?>m^-^m(Dm^^^miz^ vmm 
vx^mmD7^yt<Dm&^^nomn^mizM\^-t 
i>M!^mfs'^fj:^m^mmkm&i}mmzm^ Lxmn 
s tmzmwt>mimwt>m(D 
m&.^w^t Lxmi.mmii(Dmsimj±i:iEm£t-^ 
w&^^izmaLxm^ir^^^izLx. mmmm 
ij^-^mizt£i). ^M^(Dmtf^0ii:m^xm&i^no 
miki)mmx'i:s^^m<, mm-r&:KMyt<Dm^i)mm 
•^n^zttj:<. imi3mz^^xmm\±^-is^^^m^ 
mm.^m^t^ztt)^ii!,^i>^^izt^, ii#j®3 7{c 
^v^T^i. mLhiz^m^mmLr:Lmiz<m&mi)'^^j: 



(13) #^§2 0 0 2-2 1 4 5 50 
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^^umm ^Mm.Lxw& ii^mt l xmw-h'^ 
m.mzimmm LTye^^fiSrssg-r ■& ^ o 

8 tc^t ^T{l, ms±izmmmmismxi>tmsimx.iim 
iz^ *)mmziz[i^m^m^-t^m3mmjMt&m:(D 
mmzmi.mm<D^xit-^ ^mmr^s^'mmm 

jimtmmicowmzm&m^' e> ^^^mmmm 
^r^m&mmm0^mtmmmm±izmwt>'^^ 

mitLxmn-^m^mmmmmm^m^Lx^mM 

mm^mm. Lxmmii^^mit uxmwt>m^m^mz 
mm<Dm^ ^ymm^mmwm^m 5:ti«-r ^ z t ^^m^ 

L tcmizm^^a i/Un>^Xtiy^;b7TXi/Un 

^Ztti^X^^(DXi&:ny^hX\ $StX^;t)"^^;i < #W 
30 Siotc-r^. lt*:S4 1 ^cfc^,^T^i, aig_h{csi5g$: 

mtnm^m^i.xmmmm^m^^h^oizLx. 
^mMmm<Dm^t)^m^X'i&zixhx\ wmiMtr^p 
tit < * y <7)iSt >3^Bl^SG)iSi:;&^«:ii«i-s 3 

tti^m^^^OiZi-^. ff*Il4 2fcfcV>Ttt, ^(3D 
4. 5, 6, 7, 8, 9, 1 
14, 15, 16, 1 7, 1 
2 2, 2 3, 24, 2 5, 2 
40 6, 2 7, 2 8, 2 9, 3 0, 3 1, 3 2, 3 3, 3 

4, 3 5xi,t3 6(Dv ^-rnMzim(Dift^mM. iimi 
sm^$SLx^^iiiSnzmmLx^mno)m^n^j:':)j: 

3(c^3v^T^i, mm'^mz'9m:$tixm^mm^imt 

50 S±iB^*]®l, 2, 3, 4, 5, 6, 7, 8, 9, 1 



±iHlf#lHl, 2, 3, 
0, 11, 12, 1 3, 
8, 19. 2 0, 2 1, 
6, 2 7, 2 8, 2 9, 



(14) 1fg§2 00 2-2 1 4 5 50 

25 26 
0, 11, 12, 13, 14, 15, 16, 17, 1 LAcMJ*t.^2{i, ^mtiYpfjiK. ^^tm^K M^M, 

8, 1 9, 2 0, 2 1, 2 2, 2 3, 24, 2 5, 2 i'U 3>T'?gfigbfcM^#t)m2{i. CVD^<D^i:m 

6, 2 7, 2 8. 2 9, 3 0, 3 1, 3 2, 3 3, 3 . l^S^i:;i»^ffi*-5<7)T'=r7. h3&HS< ffi^S. ^iti/ U 3 

iii^?:®^#®(C«}:oT^^¥<*{ce^LTlii«Ft [0 0 2 8] MJf t.^ 2 (D-^oaffi{CM*^*3-^«S^ 

&?i?fi)c-r ^ cfc o IC LT, AI-m(DSM:&fS]$:^X.T3t^ 1-S^«^^T'ffM$^fc3tSMm 1 (Dmit LXlt. 

[0 0 2 6] ft#^4 4 ^CfeV^T^i, ifflilJiS^T- - ^5? ® ^\ mi&<DAMfti:S.M^ii^^mm: 1 7!)>^M^m<?5 

Aiif3f6(D)Si*:&ioiS:^xT)OTii:^fja:oT®<6S:iSi^ ^ict±, z.(D±mmmi:mmtLxmm-rtnt. ^ 

-rSft^^l, 2, 3, 4, 5, 6, 7, 8, 9, 1 S2 f tt^Bg-TSZliljb^ffi^S. mt>m2-b\ ^^^g 

0, 11, 12, 13, 14, 15, 16, 17, 1 RVm^^BiyVziyX'Wm^tlX^^^m^lZit. 
8, 1 9, 20, 2 1, 22, 23, 24, 2 5, 2 3>X«#j^^i/U3>$:^,M#;{Cj: UfgiSiTi 

6, 2 7, 2 8, 2 9, 3 0, 3 1, 3 2, 3 3, 3 itU WMtLX^m^'^Xmm^M mWm2 f It 

4, 3 5X143 6a)V>-r4x*^lCf^CD)16l8S^S7!)^ej^ «HS-r5:it3{)^ffi3R-5. ^4 {C^gi#$nH^$*lSM 

-sjtx-f <v ^^^oy^'^^m.immirhmm ^imx 20 jtt)^ 2 <D^B*f-r ^i^i^poD 222 5 (D--f5(Dm. 2 b 1 

- >lC^-rs J: o (C LT, AW3^®>Si=WloI$:ge i:flfi:&©ia 2 b zT^(D^t\t, 2 ia 2 b (D—l5(Dm. 2 

x.T)t^S:^Te>«ii;!)^fSg#T'JE^t»ji<, ■^-TSA bi, ftfi:&®ia2 b2<Z)«${Cit^T^bt>7t)^< 

m^(D^imm-&ici^z.ht£<. msim-^-xmrn. ts^^.iit\zm&-^ixx\^^o>x. ^^m\.^mms.xai 

OiZ^i>, 1, Cr, Ti, TiN^CO^M, Xii> ^-fb-^P© 
5:#figUTI¥M(c^^-rs. IHi i:lll2 ^cfev^T^i, A ^40«M7b^e), Mitt>^2(Dm?-$:l^-r 

2^it^i£Mm^%>%sm&kiii. ^mmm:XT^m.^n Ai)\ m^^i/^)nyxmmr^i>m^\z\t. ^sg^s/u 

t>^m^^in.r=m^t>m2<mi3amaymm\zf^m^t\. i±T, i^vnu^v^'x^'^^^T'^, S3«#?»«:iss^ 

mmms-^nnm-r^wmMz mmixum^ti m 2 izms-^mu-t^mmm^ 2 d (d-spx^^ps:?^ 

feStg'a^3(Z)|gi&mjECDPPJD{CJ:SMjtt)^2(7)^ 0^LX. n^'/N'i' htCf •5»=fe;nI|igT'^S, .g|^7 
e)Mlft.^2fCS®mii3*WlSl-tS*frSl®3 aCD^f 40 -5, '»^7{i, ^mS3 A\ Mit^^2 il^U 

OTffiT^frsjf s^f*ri6]®3 aii:, ^rsi®3 a(Z)3|i^f ^•tsz:ii$:P;5<-#M$:-r-5o 'KMm7(cti, m&m 

MlSJffi3 ait7!)Mb^5^®li3 $:mP4 aizm^L ms il^l^gPff-^ilSr^f SgP^J-i: LT>'n'>v KBSPSP8 

^Mift.m2$:|gKr-rS|g|&[iII&2 d**J^^$tl7t#^S [0 0 2 9] 1213 i: 1114 {C^^^T, mi^t>'i&2izmmti 

ki^^^m.^x'ft^^^'i^mi^fy^m^xm^^m.<. ti, Mjt*>^2c^*aM-r-&M3sgp®2ffl2 boD-:;?©^ 

^X{sm&^^<t£^j^O\Zf£^X^^^, MJf-^^2 ^„ ZCD^cDAM^d^ (R) M^t.^2CD-:i?CD® 
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mzm^^tL^^7fj:m^4 acD^m (g) (DmsimK coos i] mi tm8iz^\^^x. M^t.^2ti. am 

m^*i^2izm^-kt)im^-^nr-^ftSMmi(^^m <dsi2 h2^ms.4iz^-^n@^-^nx^^^. nw-^ 
mw^m2<m^^i:^i-f, ^sam (r) lo m2tMj5i-t^mm4<DBBM aizm^LxmmM3 

>5l^)tO:&ffi]*'atlS (ia4$:#Hg) . AM)t^ (R) 0*f(6l®3 a(D2®(D#^TlfT'*f|fiI-rS#M!17T'# 

*'fsi*Lf-:&iPi7b>e)»fe«bsi:, Ei3©4^.ttWi^-fe.^2 m^ti?>mmm^mmm3 astoymxnm^ti^B 

iZm^'^t)im^^tit:Lyt^miX'(DiE^lZ^^)m SMaCOSISS (G) ti, »®4iC'^$n@^$^XfcM 

S<ON4^i:;5:»A X, H4 ©^^OigliAMJt* (R) 1^-^'m2(D^M^^m<i^W2m2 hmX2mf3^^P?^7 

OS*f3ta>:einI*^§l;ns;£:«)tCBgf<OFF4^i:^U, 0D2S®<^®7!)^^?5:S, jili#t)^2 i:M[^J-rs3l«4 

J:oT, #|jS*^m#T'fS;^=bii<, dSMf SAl*3t®M OtHlgH a (CJ^^UTSSIifl3C9*fr6lffi3 aOT2®(Z> 

ft7!)^«iji5s$4xs^ii^<. f^*'>^^T'fiffl'f4=bw^^3t $^7(D2mo)immxM\^-t^^mm:7 xum^ti^ 

mMf}^n^Jit>n^o ^t^^SOli, ^$:;^-f>y5^-r5 Mi^NWf^frnlSS a3i:®r^T?^^$tlSIHIgP4 aOD 

n^t>m2t)Wisti^0m^r=.m^izfjt^x\<^s>i}^^. (g) tc^tj, M}#*.^2«)^a^2 f i^asm^i 

)Tnt>miztt^x. ^mmiiti^^Lm<. ^mtit)^ 20 3©*f[Si®3 a(D2®<7)#wfc7)2sc[)W®T-MrR^t- 
&oTt^^-rs»t;*ff<. *fejs^^^k*%i'^^<, e €.«aK7-e«®$^^-^.^l^¥^TMl^I®3 a3i:<7)p^ 
B&!il!^(o^a*'!M^^^^)T*^£?§:iistJi^<7&^;, i5g7b^#mf©2®(Z)^4Mic?^^$tiSo mw-^m2iz 

2®^^<£i:f5#iiScD*-^ffi*vTv^5. ^t>^2 f^ffi-r-5«>m*t±, i^t)^2 i:*fi^^SS«4<D(a3lJ 

it. ^9m3mt(Dmiim±(DmMzji^mmtnzj: 4 a (cj^fSUT^sm^s o*fr&iffi3 a 00 2®®^^? 

U^Lfc^lC, ^L^^^SSCDMf^CDS««^3 ®2®(DMis4®-e*fffii1-.5«®^7T'^®$^vSM$C# 

P5i:COmffi5:PPAD-rSz:i:{Cj:'J, Mi#t>^2CD^S't4 ¥^T*flSia3 asilCOraX'^^fiic^tlSmiSH aCD^Ri 

TbUUffitU iS^SffiSglft*^ffi*SJ:e)tC^ofeo Mi^t) (G) $::J>L/T. Mi*t)^2{C>tt|BlUT?^^$tl7t®E 

^2{i. Vm'hm2(Dm&^m^tLX. mS.mm3m 4®IHISM a(CJ^fi5cLTS|g®i3©*f|fi]E3 a®2® 

?>z.inzi:ij. mmizmi^t>m2(D^^m^^*)mru 30 sM!^M^T*f(oj®3 astsr^^^ M«Ft.^2{ciffi*i 

[0 0 3 0] HIS ^:|g6^cfe^^T, mwh'^2tM\^t (D2m(Di^7(D2m(DmmxM\^-t^u^7x^ 

^mmm3<DM\^m3 a<D-^^m^^^7mxMi^-r^ m^ti^W-m^mfMrnms a^m^z, mmm±^mta 

-^u^7M\^m3 a2t<Dmxmm-^n^m^4 a(D Lx. mw-^m2^m^^^m-m:b%:^^^it^. 

(G) It. 3i«4{c^$tifeM^*,^2©*g*f^ [0 0 3 2] mt>m2it. mmxm^^n^<DW^t 

4^1*. l^*>^20^{C^-rsigI&«ffi?:/h$<1-S 3>-e?^f!!cL;^iM*t*.m2{i, :^|5(5A'^i>;5:<m«il47!>^ 
fe«){c*?irT'fe^. i^t.^2(cf^«-rs|^m;tf{±, a 40 v\ X. ^§a^£/Un>, T^;u7rxi/Uii>»m 

3 t^i^-hm 2 1 (Dr^(Dsm<D 2 mtc4^j:b^j-r m^t t^u^ ycDwrnxm^ u rz.mw^m 2 1±, s^7^?5S 

5. BPt>, S^mii3i:PKtt>^2©P^OgEil*vjN$VN ^ccVD^«)#^S:ffl^^■5Z.i:7!)':£^13fe-g>a)T':a>?>h*Hg; 
Sif'f^ffl1-S^m*A'!:^gtv -f-a^fctt), mmS.%:fP :^»IKT'l^t.^2 5:?^fi!c-r-g)J^lC{i, 

Ant^i;, Mi$t.^2«IHlSP4 a(©SI^ (G) <7)$)5V^gP M#t>^2 i:^®12 f , A*f^$:IE5*ff Sit^SMlK 

4)-<i:y^$:$&to, ^4ammizmmLxmwt>m2 iim^^t>i*M.Lx-^mizm0s.-r^^tfi^iii^ 

(Dmi5<Dmizmm.^ix^-^m^7<^-^msi^m<Dm§!i -5, jsgit^^2<D-:&-:i^cDffi(;oa®{cjia*-^*)ii^ 

4 a(7)^ (G) «)raiii?^fcao-C^LT, LXm^L^M^^jERMt&^BcMmitVXit^ 

<i3 ®*f(nJE3 a ®-SP#^^f?!f[Bj® 3 a 2^tC5I^o ^A'-fiSKJ-efeS A\ ^m«*F5f<7)#jlKtC J: 

i-te>*i^g^LTji^7!)^M$'j$tu r'iy^Mmiz^^jm m:^m^Lx^^^\ 3z:, Mit*.^2o-*(Z)®o*® 



(16) 
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xim-^^xmmirtwt. mmM2f \t.m^-t^z}iiy' 
Rnmmm2 f ^umt^m^xmrnuim^Mm-^ lo 

gi5LT, ^\^WL^)mt}^m-r^^o\zmm.^tix^^^. 

S®^{c{3u ^4xe>(Z)KiP (t) i:fr>* (a) i:coiffi& 
(ti. ai) . (t2. 02) > • • ■ (tn. L 
X. ti'ai+t2 - 0 2+ ' • •+tn - <7n/t-i+t2 
+ • • • +tn^Ot. r£S>J:olzmm (t) 

(a) ^m^Lxmw-^m2i:m^-r^. z(D^^K-t 20 

§i-3§g';is±) (a) , (t) , ?^fi5c*#4(D^>^^ 
(E) , msLA\zf§m-^t\,^m'^m2(Dmn^i>mt^ 

gP02a2 h(D—l5(Di!12 b ii:ftfi7^®ia2 52^©^ 
(1) ©r^fC, (t/l) 2^o/E(Z)B80iiT-*)S*^ 

[0 0 3 3] SS4fC{i, #m;^;$:#§^$-&'i)|HI^4 a 
(D^m. (G) OD^%;L<tt-gP*':?^m$tU )^D®@t4 30 

So w^4^iff^mi:^'^y^xm^t^t.. mis.4(Dm 
mi)'<bmn-bm2<Dm-iM.?>ztti^x'^. ssp°ao^ 

?^^T'^, ^^^rjmmmzmmx&^). jkc i> 

5«&2d(Z>-g|5X{i±SPS:?^fiic-rs*:(Cj;t;. n^/N'i^ h 40 

{c-rsziiifenitgT'^So Mit-&^2i;*fiPi-rss«4 

©IHISH a(C?g^LT^®13 0*f|6l®3 a<D2^(D 

ffiias ast<Dmxm^^tl^^¥^7^jtm^M a(D^M 
(G) i©*#'^^2(DlffiSgg<D^@Ml«It-S2i22 
b (Jy--n<r>m. 2 b iCDS^SP 2 a CD^Si^*^ 6> 2 jS 2 
b®flfi:&(7)ia2 \>2MOMW^2 a«>«j^tC|Sl;&^o 

(rm^(T>Wf^\^-^^ 2 ia 2 b (Dftfi;?©^ 2 b 2m<JM^ 

i^gp 2 a 2 ia 2 b (D—-n(jm 2 \> \m<JM. so 
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^itgp 2 a ©^5g{C(fi]*^o T^fb-r SH 2 ©1^7^ 
i: laii**.^ 2 ±T% /g^^gp 2 a tb#gg 
ISI«:@mtcfe(-tS^II^^ (G) (n>:k^^\-m\^<tA^iio 

\Zf&^-^tVZ: ««4{C'^$ntfi|^t,^2 0c|3^|5 
{Cfc^^T®;'cral5iT■fe^A Mit"^^ 2 <Z)ffl*t-r SM5ffigP 
(;0 2ia2 b©— 7^CDia2 bii;ft&:&CDa2 b2i:, ftfi<7)2 

ia2 cfDftfio— :&<^>ia2 ciiflfia)ftB:&a)ia2 C2t*^e> 

$>So i^it'^^2(7)fifi;^(DffitC^fi5t$tlSIHIgP4 aC7)^ 

ri: (G) (Dm^tLXit. mw^m2 tM\^-t^m&4 

G)IHISP4 a{C?^JE!)tLT^S®3Q*f|lgg53 a«)2S(Z) 

$¥^f(D2m(ommxM\^'r^mmmnMf^m3 a 

gP4 a0^P*: (G) <D^tCg*e>-f, «;^^|gigP;!3-<ffi 
fiSitgP2 a.(K>--l50m2 bid, Xti, ffi7j®ia2 b2ffly 

[0 0 3 4] Mi#-^^2 ilMiaif -5»K4OTtHIgP4 ate 
L T»S®ii 3 CD ji^ [Si® 3 a CD 2 ® 2 ® 
®1^1gT'*fI^-tSMS[#mf*fl$IS3 a3t®ST'?^ 
hsIN^^f CD 2 MCD^^a® HgP 4 a C0^(&: (G ) 

m^^hr=.yitV'77~.^\z^''), yithvvT.v^m 
mmpn^tammA a[zmm-t^. ^(Dmz^is^v^ 

-i^^y^y'^'(D^\,z^<')y7fhiyiy:^h<Dm^-km^ 
4{ce¥x«vf^>yt-Szii:T'?^^BlltT**>S, 
M3{i, AK Cr, Ti, T i N^CD^MXtt^Mft 
-^^©^«'t4^$:ffli.\ ^4±{CJgfi5c$ttfclHIgP 
4 a[^{C»^®i3©^P*r^{i-8P*':j^^$tlS„ S 
«4:*t3t^®£:/f5;^T'?^^-r-S^, S«®®3{CS 

2 ©^i^Tb'^S^ 4 OmiJ*> "bt^-e S^^<7)^tC^ 
mx$>^, X, a«4;!3\ ^*S^t/Un><Z)^{C{i, 

a«4 (Ds^n^aiy V ■=i>fpizM^j^^m'^(D7!^m!i^tis: 
wc-t^iomizj: ^jmsMMs ^mm.x^^. 'msiA t>\ 
mmmm(Dm^izitmmm^i;r Lxwm 
ms^m^-r^. ^mmitLxit. mmmmi:. * 
x^Msmmizj;::s>wtim^m^^^<Dti^-m.mx& 
So ^m^nt. mmmm3mm^m 2 <D'^mM2 f 
twmu mm-r^zt^m^wm^-r^. ^mm'7iz 
it, mmms tmm^^mm-t^s^i^^t ut-spic 

[003 5] mi^^m 2 ®Mj^CDffi^rS]TS 2ia 2 b CD 

-:&©ia2 bii:fifi:&(Z)ia2 b2CDMas*"<=g^'»i^P2 a 

|fiI-rSS«4G)IHIgP4 a{C?^^UTa=K®i3(DMl6JS 
3 a t(Dmxm^^n^W^^4: a(D^ (G) 
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L^ji^^wmmm5^aiv^y'!m^-r^ij(Dx^^ [o o 3 ?] m^*>^2 t^\^-ti>m'^mm3(DMi^m 
So ^ismMmm 5tLxit. nwt>m 2, aoy 3a©2 m<D$p^(Dmmx'Mf^-t&mk^¥mmj^ 

It. mi^*>m2. Rzj^, s®4A':^l•;)l-2;>•$:^^•^^v^3 ^o^2m2hmx2mm^^^7(Dimmx&^j. 

ttfi!mT'$>^. mmL^^^^wmmm5(D9§i^it, ■^m2izMLx 2^t)^$pm7<D2m(Dmmizm^^n 

X«y^>yL/-K, Mi*t)^2CDX«y5^>yU'-K, S 10 $ < SfcfctCWx&T'feS„ ^itt>^2{C'f'^ffl-r-&^m 

^m2(Dmwm^m. ^^^siyunymom^, ei^ f^4®-e*t(fii-rsM5c^^¥fT5^f6i®3 a3i:Mif*)^2 

5:^-r S Z. t. *^m3R*. X> MftJK«)|Sitt)^ 2t.^ 3 a O 2 ffiro^MMfCO 2 M®fi#4®l?*f fSj^SMJC 

^a^i/ U n V^Jt^^miMW^m 5 #MP^f*ff6l® 3 a 3t.mt^t>m 2 ODr^ODSESIAvh^ V ^S 

-rx«y5=-:y^•$:^^,^^3i:*KX'S^^^^, U'i?xNM(7)EI "t'Si:, Mitt>^2(i(HlgP4 acZ)^^: (G) (Z)2®(5[)fi 

a^b^c^^!^!l4^*mM5^:l^ij£<M^^sz:i:7t)^ai*€., Ms®^^^g|5:9•J: X, mwt>m2om 

L*^U 3(Z)^{C{i, SSKpt)^2?^J5fe^if-€-C0ffiCD7^ J^tCj: Ud?^, _hIHlS|54 a©f2IHIS|J4 aCDSI^ (G) 
a-fe^iag«, 3 0 0"COTT'^Tt>^(ttltf^''b;5:i,V 20 $)5<:&y. ^T^fSi®3 aiCD^T^ffiSoOHSM a(D 

[0036] la 9 1 0 tC J3t ^T, j^^^t.^ 2 (C«^« ^|^: (G) ^-^P^H^^tMiSI® 3 a 2®-g|5#N^=ff CD- 

;b*H'^fflLTVN4^V>^{Cl±, Mi^t.^2®S^^gi5 2 a gPMMffiCDIHIgH aO^IS (G) <D^J;U=fe;, MtC, 

ti, m^t>m 2 ©ffl^-rsi^aPG) 2 ia 2 b <D-:^(Dm. m ^m&x\ m-^m 2 ®^*^Ji^T■rs z. t tc^is. 

2 biilfS:&®a2 b2$:S®4^CHSLT^$^VTV^ [0 0 3 8] Ell 1 1 2 ^C^V^T, M^ft.^2^5^ 

€.„ Ziro^OAftfJt* (R) j^-^^2®-:^-:^ lSl-rSSS4®(HIS|54 a{CJg^UT^®S3<^)*j-[Rj® 

<Dm<D^mizm^-^t>'&m.^nr::.n&mm: i <^*®T' 3 a (D^mm¥^mxM(^-r^±m^Pw^m\^m3 a 

iESItU l^(Z)^PP(D:&[6j{Cif|fTf S (09 4i:®raT'?^fi5tS*l5imf«JlHFg|54 aOO^BS (G) CD 

M) = mn-^m 2 fc^i^^^^-e^^^ n^^mii 2 f i: m^it, mj^^mf^^mm^^^i 2 a co-^c^a 2 b it ij 

«®«1i3(7)^fp]B3 aCD2®a)#mf®T'*ffpIf S^ {C^ofciS^T'ft^^T'fe'J, S=K4 tC-^^tlT^Mif t) 
iS[^N%Ml6r®3 asiir^lC, JSgKtmi±$:^*DLT, M 30 ^2CDta^1-5(iSSgSi5(D2ja2 b®ftfi7j®ia2 b27t)^e> 

ift)^2{C#m^$:f^ffl$-frSo -?-<Z)^. «i*^B;t$ — :)^<Dja2 bi{C|^75>>oT|i!a«!i:(Cltftnt- So Mitt>ie2 

tifzmw-^m2im^, m^4(Dmmiz^mLxmnt> izmmtimmLx\>^fji\>^mizit. m^t>m2(D^'gm 

m 2 ®ft6:&(Z)®{c?^fi5<;$tis 2 ®®#N^f ® 2 ®®fi$4 gp 2 a {±, Mi$t>^ 2 ©ffi^f sMSggp® 2 ia 2 b cd- 

aco^Bs (G) (Df^mmizm^xm^L yj(Dm2 bitm-^<Dm2 h2^m^4 izun-^nm^^ 

X. »«®li3 0*fl«i|®3 aO)MSC^mT*fl6lB3 33 tlTV^So 3mCDAi*3t* (R) it, pg}^t.ie2®— 

»c5i^oi:ribti^SLTj#^5*7!)"^$;i$n, ^v^Mt -n(m<Ji^m\zm!h-^^'mwL-&t\f-mLMm.\aimx^ 

■f■{CJ:^JI6^S•rsJ:e)^C4'oT^^S, Zl®^, M^t*.^ T'iBK*fU llIg^(7)5i^PP®:^[fiI{CJifT-rS (I1I11$:# 

m2®M*®i^s:Si-t, j^mL (R) <Dfm%oy:^ msMm3<Dn\^3 &ay±mm¥m7mximt^± 

ISJ*'! 2 :&l6l{CSLtiS (0 1 0 $:#fiB) , Alt^ ( R ) 40 m^P^m^M 3 a 4 OP^fC, Igl&mE 5: L T, 

ff^BMLr=.-ij\^i)^<t>Mi>^^t, m^(r)Vm,m^^'^2 mw^m2\,zw>nj3-^wm^^^, ^(d^, nt^mm 

\zm^^t>-^^'^nt=.miMm. 1 T-OIEEMIC J: ^ $ttH^$4lfei^t.^ 2 (±^*^. ®K4 CD^BtC^gf 

S<ONt^i:;5;»J, X, 0 1 0 O^^tt A*r3t^ LTISi#*.m2<Z)fl57^0)ffi{C?g^$*lS^®*^#Mpiff«) 

(R) (7ySM^ii'2l5\^\,zm\,i,t:LMzm<OF¥^^ ffiM®«)IHlSP4 aCD^I^ (G) CDr^i?^{C?&oT^ 

t.tji*), j:oT3t^7!)>>5:$nso sfoT, 3t^igs LT, msMM3<Dn\m3 a(D±mm¥m7(m^m 

Oli, 3t$:;^^'>v^-tSii|i#t)^2*^i«H^tc;fco T*f|pi-rs:^®#N^fMl6l®3 a4M{C5lgot:J-e)tia 

Tv^s*^e), iHw^mzyc^^x. u^wmtm^i^m mhxm^imm^t\^ 7'i/9)\^mzii^)mbt^^ 

<. BMiz^tit)'^^^x%ms-^^'m^n.<. ^f=.m.^m ^iztj:-DX^^^. z(d^. nw^m2i,zm^-^t)imi^ 

fm^m2(D^^^tlz^mm(D.<^.xmi^x^^ 50 gtt, aw^^ (r) <n^yt(Difisjt)^-':f}\snzmit-r 
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s (H 1 2 ^mm) . *iM-r sM^gp® 2 ia 2 b 0-:^om 2 b 1 tm-^oim 

[0 0 3 9] (R) ij^imLrc:^i^-f}^<bmtb^ 2b2. x{±, m^Lfj^\,\i&(D2m2c(Dm<D-:i3(Dm 

3tRI4-Jll-e(Z)iES*flCJ:UB^4<ON^^.i:7fctJ, -(^^152 ai~n^ ^^SijO:)^St±a^nrtgT'S)^7b\ ^ 

X, HI 2<DVmit7^^ (R) <DSM^(Dl5\^tt^- .SK^ODi e)lC 6®® 6^i-f!IU7"ci3'fJ^'tmSP2 ai 

:&fSJtc^ffc-r5fe«?)tCBt<«:»;stincOFF^i:«s i)-fiM^Sl5 2 a2i:. ^flMISitSP2 asi:. 

''). ctoT, ffiiH^Jt^A^^f'SctJ^XS. «^^gO IS«^l$2a4i:, 5J'ai^«gi^S2a5i:, ^J-fJ^S^mU 

tt. T^iSra-f >v^-r5.M^^*.^2;<)'tM>^A':^$tl@S 2 &Qfh^<btA^^O{Z\^X. I^if "fe^ 2 CO^tCSf 

^blK, ^fB:t7*^feoT=bl9^1-SVt)^<, *fe 10 m^mm (P) $:SltfcifflcD;a$7b-< (a) (DiE;5?^ 

S^g^ft:/)^^5fc<, n^W^o>^ti^^\^<D-Qm!^^ T-=K» (h) (3D]isag*^^$nfe]ESi*t)^2*^iilr^jt 

%ii<'5:'J, mW^m2(D^&&h)Z^mm.(D!^X'm.ir\^ (P) 2:^lt7^i:§CDft;^^^^* (coi) tt, 

TV^S. Mlft.^2i:^ra]-rSSt5®i3®*f|pI®3 a 2g|SM®^>y^-& (E) tLX. a>i=0. 0 2 5 * 

«)±®7t)^# WT®«^®T'*f Inlf S±DiimT*f ISIS 3 P a 4/ E h ^X^ib 3 4xS . -:;i^^HS^4^ I^V 

a4il®P5T'?gfig$tlS#WT^IHIgiJ4 aCDSSH^ (G) [^«^MKpt>^2<;[)^^*4 (w2) a)2=0. 0 

li, wsL^^z^-^i^f-mw^m.2aymi-t^nw(D 4 5 * PaVEh3i:;iij. m2^(Dm^mztt^. m 

2m.2\>f^x±mmw-^i(DmMmx-&'-). M^**>^2 n^'^2a)mRA\z^-^t\,^^^%^2 & nw-^ 

\iZMLX±mi)^^m'i(DmAM\zm^^^X ^^^o Z.(D ^2 ©ffi^-r^MSSgPcZ) 2 ia 2 b <D—-j5Cr>m. 2 b 1 ilflfi 

J:e>^, ^ffi*'5^M2^fa)^®G)?^{t, Mi*t>ig2<D :j?a)ia2b2, xii, mTi\^tji\-m,<D2m2 cam<D-■ 
^\zM■f^^m&■k. w^z. A^-^<^^r->^\zM9h 20 :^(Z)ia2 cii:ffi(7)fifi:&c7)a2 c2$:^i5({@co5i-fJS^^it 

T'$>S. iiS}ft)^2(C#Mf ^mii3(7) gI5 2 al_n^-^'•S'J$^lTV^^^^C, mn^'^2(Dm^ 

a<Ji±mmP¥A'i(7M^'^Xn[^'th±m$W- Sti, (wi) i: (02) ^'^o^tC7&yj#*ifild;jf;!;D 

■rSo BPt.> ^^3 0D^ffi]S3 a(Z)±®*>#mf« -t-5i|gSf«)±«<S< M^t.^2(7)S«4 (C'K^^S 

f^®T'*f|fi]t-i>^®#^f*f|Sl®3 a4i:(ifJtt.^2 tl-g>^fi^P2 a S:^i-f!J-r-S>#^tCtt, |lI^®J;e)lCM 

or^cDJS^vjxS V ^[iEV^m-lr^mWJ]iy^±^ v \ -e® n-h'm 2 on -^-gp 2 g ic, -5}-fM#itgP 2 a 1 

msms.^^imt?>t. w^%m2\wmA&(D ^■^mMm2&zt. ^Wim^m2&i^ii. ^mmk 

?m (G) ®$l^^^gI5^^cfc^J^5:$&^bS„ X. W^2 &QtxW^ir^^t\z^^). ^^LtcWsi^mf 

^T*ffSlffi3 ai(D^f¥aiD®IHIgP4 a(Z)S^: 30 [0 0 4 2] jlSif t>^2(Z)n— :h-gP2 g{CS^^^C2 

(G) -^-gP^^fMr^BS a20-gl^MP^fa)-gWi a<D^fiM^tgP2ai~n7b'C^V%^{C{i, #m:tr{CJ: 

^m(D^m (G) co«^j:*j, MIC. {gvNmiE-e, mw ^mw%m2t>^m^-r^t^iz. n-i—m2 s^'^< 

t>m2(Dm\^:^mni-^r£i-fx^j:<. mw-bm2t>mm m^^^tzMzu^zm^LxLtt. :itntAmym 

tiizj:ijm/or£^<DAmim (r) <^Riit:^\^ti\ -15 (Dm^mis^^^i^tji^^wm^ztsi^, 43-fM^gP2a 

*^7!)^^^^?e®?t'b7b^?^gP2 h•^;■^$i^Tv^■5>„ /;£: 

[0 0 4 0] ai 3 tai 4 ICjSV^T, l^t.^2CDa :*$:SltSMitt>^2<Z)^?^7!)\#Si(cm-r.S^lC 

«4{C'fiii*$*i@^$nss^«j^2 a{±, fi^sn® li, '^(m.it(D-'^iz^tAm^i^\zi(ititi^mpt^o z.<n 

^$*lSifi<$:#f';^:^*?^(CL^#fUf-fe^iggP 40 *cflCj:U, V^f^\^X\^^^st!immi<fi^'')fh^^^'^ 

2e7!)^e)^c5o #fUfe;^:<?^iggP2 eli, IIM6UtC#^ -^T'tjMRFt.^2 A^^f 1g^#^gP2 a ^r^^-fUL;^ 

«i$gp 2 a P^^SESiS:;^^ < {ii*S®T% H-lgKrSffi ii-giM^gP 2 a i-n^i^ iSitfe^ 2 i:®gMT'J5:«) 

T'«^*a:7b^:^$ < etiSc {i'^'fe < t =foMi^*>^ 2 1 e>*^j&^1^?^?t e>*^^1>.?^gp 2 h tcf -5 z: t ic j: y , fSrt; 

*frSI■tS^m^i3i:T'?g^i5^$ns#mf4•[HIgP4 a® ®*4i?:P;^$*Jt^®ff«tt$:lBl±$-B:TV^-g)o ^Si^^j 

SRS (G) fi^%:Xf^>lU^m^om^^'^2(JyW&A /J^'fc^?^®?! 'b*\?t-?^gP2 h®gg^PT'®?te>*>^?^gp 

{C'^$tv@^StlSS^^gP2 att, *TUfe;t«i«lit 2hG)J^i:UTtt. R50i<Z)-gPJ^, feL<«SP33IIIi 

aJ2e*^e>^:s(DT^ J: »;i[^umffi?:is<-rscitA^ffi o-gpj^^^^s n-^. ii5it*)^2 t*rinj--r-5S«mfli 

3t5SJ:t)lCJ5coto 3i:-e?^^fic$tl^#Nq^f'&IHIgP4 a(Z)^R^: (G) Tt)'!:©;*; 

[0 04 1] mi 501 6^Cj3l/^T, PSit-fe>^2®S« P^rai: JS^^iS^^Wif 2 CDS«4 {C-^^tlSS^^ 
4 tC-^$ti@^$4xS«^^gP 2 a (i, PSi#*)^ 2 CD 50 itgP 2 a 13. ^^HtC^^^f!) Lfe^i-fiM^itgP 2 a 2 
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[0 0 4 3] mi 7^C^^^T. ^4±tC{i. M$C(^^ 
i: *^^l8^Jti^lSS 1 0 5:ffi«-r -5 3 il J&^m5l5-S J: o 

111175:316^^® 1 0 0 iimm-t^ ZLtfj^mm^ J:t>lZ 
rj^-oti, lai 975M3 0{C*}^^T, ^t^l^goti, ?^ 
«)J:e){C, S«4±{CIHISP4 acDSI^: (G) $:?^figL7^ 
!|ltt*m7{)^e>«:-5!^«*4®5 5:^^Lr^4$: 

immjM (a) ^cfev^T, ss4ii, mimAh^m 
4 a®^igf (G) ^?^fi5t-r-5>. wm^mo)^-^9-ykm 

#WT'5JlHIgi54 aO^P:^: (G) & 
?^^t-S^7t>^ffi5l5S„ IHiaS4 a©^: (G) tt*i2 0M 

g?$2. A nm\zm^Lf:i (EI 1 9 i:1112 0 
fi^) . (b) ^cfe^,^T, HgH a®^ 

1^: (G) ^\zmBmmz &t i N(D»iKT'?gfig-r-g>o t 

$0. 1 /^mtCf^clKLfco TiN»iS?:7;thUyy5 

LT4ii2OAmlC0^Lfe<, ^m^SCD-gPtt, :?SSP 
i:^-r-StA{ClH^[|54 a<Z)3aiK (G) 3b>e>^4(D« 
®4 d^C^±^J£tiT^^S (02 1 i:BI2 2$:#fi^) . 

[0 0 4 4] ^mmj^mM (c) ^c^>^^T, 

© U n >Sef bIKli, ^miS 3 Srlfo J: o IC««4 ± 
tClHISH aO^I?^: (G) ;6^tl*-S*T*^Lfco «!(4e 
***^®5i:^M1^7CDgHtK(i, Wig, ^)S^-^^j:K5'f 

T^;i/7Tx>>'jn>R 3z:ii, ^mmmtmm 

(ia2 3 i:02 4 . Mif 

(d) tcfevxT, ^SfbUfcigSiKM^miiSii^SHST 

ffii/'J=i>iKbK®±tc, Mi$^^2®:f^:fi:;&sm 
iy')^ym^mCVn(D^\Z^^)m-^0. OAtimX^ 
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ICDAi^&O. 0 5 MmCOiPST-Mfbi/Un^Rh 

mm^^/vX'mitiy'}ny(Dm^nw-^'m2(Dmmzm 
T'S)S (02 5<iiiii2 6 $:#fis) . tm.mm^^n 

(e) tCfcV^T, igift)^2 5:?^^^{C. [HIg|54 a®^ 

10 fifg[5 2 a$:«te4(C[HI§H a®^|^ (G) $:;rrUT«i* 
^*lH3t$4xS (02 7i:®2 8 5:#B© . 
K7 Ica^ffi^gS CZ)^51.gI5^ffl©/\-«y KFj^P 8 Srff^^L 
T, 3t'^^S0*>^fS (02 9i:03O$:# 

[0 0 4 5] 03 i:75MEI4 2{C^3^r^T, ^^ffiSSO 
{i> r^oj:e){c, «®4±{ciSif*>^2i:*f[6ii-S2ffi 

a3ilCDWT'?^^Sn§IHIgP4 a®^^: (G) $:?g^iJcU 
m «&f4*mA^e>«:€>!||i^*PF^5$:?^^LTS«4 

20 5:^s^fcLT, mw^m2^mm:. wmmm^^^ 

m^m^m (a) jc^vnt, m^4it. t/v^ymm 
4 c -efeSo ms.4 izy^hw f'y -7^-. ms. f 

^-r:n<vf^>yo#^(C J: UM»*>^2 i:MfSJl-S 2® 

mp^n(D 2 ®(D<iM®T'#[pii-5^a^ w?*f[fiiffi 3 

a3i:OIST'?^f!it$4xSHBP4 a©^!^ (G) S:?^^-^ 
€)„ Mi*t.^2i:*f(pI-t5 2®(^#mf©2®CDf^® 

T'*ff&i-ts^iSt^H^^T*frsi®3 asii^rar-m^ti^ 

30 lHIgP4 aCD^m. (G) (D?^ti, ®«|5iii(0/N°iJf->$: 

J^#^?fci^5:Mv^-&z:il*^T■g■S)„ 2 h 2 ffiCD 

#MWf®2®(Z)MM®-e*f[6]-r^M5c#N^^f*flS]®3 a 
3i:<Z)P^T'?^^^*lSHgP4 aCD^PJK (G) {i, *i2 0 
)(t mT% Mi**)^ 2 il 2 mm¥^yO) 2 ®(Z)iiijUfffiT-*f 

ifii-rsMJc#^¥ff*f(^®3 a3t0mxMm^ti^m^ 

4aC0SRS (G) ^DcfJi^^gP7!)'^;^^${C7&oTV^T> 
OggSttl. Oxtm{C?g^b;S:o Mit%^2i:2®(D^f 

Wf«> 2®(7)^®-e*Mni-rs^s:^mTM(fij® 3 as 

40 t(DmX'm^^n^B^\^4 a(D^m. (G) ©J^^rJ^gg 
L^^(C£/';.lI>ffi®4 c$:^fbU a®(c®Mf:iS4 
b 5: 0. 2 m mm^Lt- (03 1 i:03 2 $:#fl® , 
«Sffi?^fi£n:fi (b) ^CJ3^^T, IHIg|$4 a(D^m (G) 
ttilC^Sfl 3 (DM\^M 3 a CD 2 ®CD#mT© 2 ®COfg 
^ffiT'^«t[Srt-€.^^i!(#^TMl6lffi3 a3?:T i N(7)^ 
T'?^^!R-rS. TiNC)^Kti, Ti Sr^-^y^y hi:Ufe 

;a:E:'IS;^/^v^?Stcj:y;p$o. lAtmjc^Ufc, T 

^ > ^^<7)^(CS«®i 3 (7)^>f fSj® 3 a O 2 ®(7)#MP=?T 

50 (Dzmam^mxn^-t^wmmm^m^, asi: u 



37 

T:g$. mm4 acD^m (G) (Dmzm.^-r^:^\^(D^ 

®3 a3(D-g|5tt^1>SPi:^-r^t«?)tClMISI54 a(D^m 
(G) *^e)a«4(7)^ffi4 d(Ci±»JiiJTV^S. KtC. 

(D±izwM^mmt [^xrf'^x'^m.im^o. 0 5 ^ m 

(03 3 tm^ 4 S:#flg) . 

[0 0 4 6] mi^mmj^miM (c) tc^3^^T, 

U n >Mt4, 3 (Di^m^ 3 a 2 ffiOlMP^f (?) 

2®0««i5fiBT'*f[^-r5MS[^mf^t(^3 a3S:Se> 

^^\Z.m^A Hzmm^. a(^^PS (G) 7&^il*-5*T'iE£ 

iKu^c. fmmmm^(Dmim\.t. cmp (chemicai 

Mechanical Polishing) W^(^^tCj; 'j^SfCL 

M^*>^2?^^«||4®|^4:Ufc (EI3 5i:EI3 6 
$r#M) = Mlf-^^^Xg (d) ^Cj3V^T, 

l<^Cr ^115:0. 0 5 yt^mCDiP^TmS^U ii>ll± 

'J n yom^. m(m;> 2 a *U ®mic:j>iij$4x 
^-5^fM«mP2 ai, ^^flM^mP2a2, ^j^fM^ 

0152 as, ^mmmn>2 ai^im^i>xw^^tif=MW 
■^m2(Dm=\Kizm^t^o mw-^'m2(D^it. m2o 
Am. M^2o nmX'&s>o ^wi^Hr:i4mnnz^m^ 
ntzi^mm^^^2 &i. ^*m^32 ^sus^ 

itSIJ2a3, ^^SlM#i*SI5 2 a4(Z)g^P{iiSi#-fe^2CD 
=g-'*=l-:h-gP2 giCfeSU -?-(Z)-itffi{ii|is5/timT'fe 

s (113 7 iiiis 8 ^mo . 
(e) (cfcvNT, mw-bm2^m^miz, wi: (g) & 

¥m LT >t!g|l4®t^i^4g 5 5:-7^ |> ^ ^ ^;i/7' y^- 
"^A^W KP;4-ap-b--f K (TMAH) {Cj:'J'?ai>y hx 
-y^^^m^l-Si:, m^-^mzit. MSjg<Z)KfilitSi5 2 
a5:»S4{CEIgP4 aO^BS (G) -Sr/rLT^^^tia 

^l^ao A^^fS (04 1 i:ig4 2 . 

[0 0 4 7] EI4 3 75Sia5 4tCj3VNT. J^^^gO 
it. ?^CDJ:e){C. S«4±lcMi^^^2ilji*[Bl^^^® 

ait<DmX'm^^n?>m^4 aCD^agi (G) «:?^figL 

^w-mitLx, mw^m2^m^^. mmnms^m 

MSPJg^iJcXS (a) {CfeV%T> S«4tt. ^®4 dtC^ 
^XvCVDSHt]R4 b$:7Mni?^fi!cUfce/'J3>»E 
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3 a4i:©r^T'?^^$tlSIHIgP4 aa)2£|gi (G) 

t-€.o mwt>m2 tM^-t^±mtr4PP-nmxM}^-t^ 

±M$^nM\^m3 a4t(Dr^Xmm.^tl^BB{i4 a© 

(G) oymiKit. -eoS:*:^$7t)^lHigp4 aoSP*: 
(G) (DSggptcfeu. =b■^)—^a)SgigP3t)^e5^gi?$gp^c 

[oI;b^oT^7^i■•bMC|HISP4 aCD^pgi (G) a?$:*'^'fti- 
10 #Wf<Z)^ffi(^m*4ST'*f(nI-rS^®#^^^f^[fi3a3 a 

it.<D^X'm^^ti^mm4 ao^mm. (g) 

tS^Piii®/^■^->$:Jg^i5cL;t■7^ Nvx^. S)Sv^ 

5p Mift)^2i:*f|6l-tS^a7b"^#mfC0:^ffiCD^4ffi 
T'*fl^S^S#N¥^f*fIoI®3 a4^(^raT'?^fi^$^^5 
a (D^m (G) ti. fHOOAtm, gg$5. Oti 
mizm^Lf- (EI4 3 i:H4 4 $:#P.^) „ 
[004 8] (b) IHISP4 

a®^ (G) 4'tC»«m^3®Mlp]®3 aa)±S*t^^ 

i N(Z)»MT'0^i5c-r^o TiNCD-SMli, Ti$:^ 
--if >v h t LfcLSJiii'&.T.A^^j SmiZ^ UiP^ 0. 1 M m 
IC^Lfe. TiN«IS$:-7* hUVi^^7-<-. & 
t>\ X -y ^ > ^'*(7)#:S(CS*g®li 3 3 a 

|6l®3 a4i:LT:K$, [HIgP4 aCD^P;^: (G) (DipStCtt 
3c^S*l$IOvt«$:2 0)!im{C?^^Lfc, ^miSSCD 

*rrni®3 a<D-^mm^7(D^'mo)i^mx'M\^-t^± 
mp^rMmms a^(D-^immt.m(^-r^rzmzB 

30 gP4 a(D^m (G) *^ib»K4 <7)a®4 dtC1±*jaiTt^ 
0. 0 5 m&^^^Lfc (04 5 tm4 6 ?:#M) . <^ 

mt^mm^^m (c) ^c^l,^T, t/^xv-cvoo^ 
*fi^®3 aoy±mmp^7(z>±m(DfmmxMm-ti>-^ 

SIN^f*frSlS3 a4$:SoJ:e)(ca«4±tCIHIgP4 a 

osit (G) ms-t^tx^btz, mmmm^cD 

^[Mit. CMP (Chemical Mechanical Polishing) 

mm(D^izj: *) ^s-ft Lx. mwt>m 2 ?^fi!c®«ii4® 

40 niiLfc (114 7i:Ei4 8$:#B^) . mi^t>m^^m 
■ (d) {c^3v^T, wi\:Ltz<imMmm5(D±iz. n 
n-bm2mmtt^^^'^x-7^jm^m^ 0. 0 s ^ 

JW^l CDC r^M5:0. 0 5 m mOj^^T-M-fbi^ U n> 

m±iz7./-iy '^■mz^ijm^Lfzo yith')'Jif^y^ 

hjxmitiy 3 ><z)is5:Mitt.^ 2 (mmzT^mir^. 

Ml#t>^ 2 O-dl^liitii 100/ttm. -§1^2 0 UL 

((gi4 9 ilia 5 0 &#p.© „ w&mAmmicm (e) 
50 tc V , iSit -fe^ 2 ^mmmz, easp 4 a o^ir^ 
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(G) ^^mitLx^^fzm^mmo^yym (h 

(G) S:^LT«i*$n@fe$*l5> (05 1^1115 2 5: 

Kgap8 5:?gfigUT, ^tlSia^gOjbt^i-S (05 

3i:EI5 5 4 &#flB) „ 

[0 0 4 9] 05 57>MH6 6(C^3^^T, ^fe^lS^gO 
{i> j;*CCD<t:e>{C. PSift>^2«)^4(C'»#$n^M« 

ta^^^oizfj^^fzo mmm^m (a) {cfev^T, £ 

So a«4{i{C7*hUyy^7-c-, 25:0^', F^-fx 
J: »JMi*t)^2 i:*f|Sj-r-5 2®<7)#pp 
^T®2®®MM®T-*f[^I-rS^K^'mT*ri6lS3 asfc 

®P5-e?g^rS;$nsiHigP4 ao^Et (G) ^mm,-r^. m 
^t>m 2t2 m<D$m^f(D 2 mcomrnvsr-M^i-t^mm. 

IN^*f|nI®3 a3i:©IS-e?^^$*lSIHlSP4 a(D^m 
(G) (Z>*itt2 0Aimt% Mi^t.^2i;*frnI-r-g>2®<Z) 

#M^^f©2®OT{i^54®T'^I^-rSM5l[^N^T^rRlM3 a 

3t(Dmx'mm^n^m^4: acD^m (g) ©cpi^PTb^ 
#s (05 5 i:05 6 i:^m . mmwm^^m 

(b) tCfeV^T, IHIgP4 a(Z)^|^ (G) tpizmmWmS 
(DMfom 3 a O 2 ®®#^3lZff o 2 ®«)«ii4®Tjl^f [SJ-r S 
M5tlM!^T*ff&I® 3 33?: P t (Dmrnr-B^^^. P t 
<o»:|l». p t h H Lfcx/^v ^?£ic J: Uip: 

$0. 1 MmtcfiJti^Lfc. Ptmm^y^hvvif^y 

-f-, ;a.tJf, X/'?>yifX^);5^>if<Z)#efe{CS:K@ffi3CD 

*f r&I® 3 a CD 2 m(D0^^7<D 2 ®(Dfi^4®T-*f fSlf 

(G) Oiti{Cii:35-rS:&[pIG)-rh&$: 2 0 a mtC?^^U 
fc. ®Km<13(7>*f|SimS3 a<7>2®0^W7<5D2®(3!) 
«^!4®T'*flSl-tSl^Wf^f^®3 a3<D-Sl5«:51>Sl5 
tg^f •Sfei?){CIHIg|54 a(D^m (G) *><iSS4<Z)* 

®4 dic-B:*jaiTv^s, Htc, ^<D±iznm^mtL 

05 7 5:#fig) , 
[0 0 5 0] «|!|4«4»J^fi)tX^ (c) {CfcVNT, 

r;^^Uzi>xtt#iKS2/'J=r>ii, ^«<l3<^>*f|Si 

® 3 a CD 2 ®©#N¥^T<D 2 ®(DM*4®T'*frBJl--5Ma^^ 
¥^f*f(Rl®3 as&Mo J:e)(CS^g4±(Cj?$ 2. 0// 
mlC^ U 2 ®(Z)#f i^T® 2 ®<Z){^®T'*f fplf -S la 
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gH a(7)35P^' (G) ^m0.i^f-<Dtmmizy^ hvy^ 

*>m 2 ©S^g 4 tC-^S tl.5^S#i*g|5 2 a (D^j^-T -Sifi 
< $:#f U fcfc*^?^fC Lf-^'J fcf-*«iig|5 2 e 

tz.w&m^mm.Lr:L rn'o^trnQo^^m . Mitt. 

^^XS (d) {C*>t>T. ^m.itLt=.imMWhm^ 
CD±IC. Mit*.^2(^^*|!4i:^Sft^S^i/'j3>IKS:|^ 
CVDCD#^{CJ:ij;P$0. 2 xtmT'^ffifijcMLfc. 
V ^T-, AitJ^0jSI-t®i:?5:S^WK l CDA 1 ^^5: 
10 0. 0 5 A mCDJP^T'ft^S^i/ U n>Ri:tCX/N'>y 

o>m^nw^m2<Dm^4 i,zm^^ti?>^'m^^2 a(D 
^•t?>j&< ^m*jr~r~^mRizLr^in u ^;fe*siitsp 

2 e S:^-r5i^*>^2CD?^tC?gfK-rS. Mitt.^2 
<D-itf£t±$i lOO/ttm, :R$20/ti mT'fei> (06 1 i: 
06 2$:#fl§) „ !i|iffiW!f4«l^&r^ (e) ^C^3V^T, 
i^t.^2S:?^^S^{C, IHIgP4 aCD^P^g (G) S:^Sfb 
LT \>^r=.mtMW^M 5i:3Ly^yiflzj:*J I^Sfe-T ■£> 
20 il, m^-^m 2 MS^CD^e^^gP 2 a $:»K4 {C^P« 
(G) ^^LT-^atlS^^tlS. (06 3^:06 4 5: 
#M) o S^C-t*^7{c»«IWi3<D:^Spg^cD/N- 
«y KUBPS&J^^LT, ^f^mmot)^^-t?> (06 
5 4 i:06 6$:#flB) . 

[0 0 5 1] 06 775M07 SfCiSV^T, ^^SSO 
f:^:CDJ:e){C, S«4±(CyU-:{^tC. Wift.^2i: 
*fl^-t5^®*«#N¥^TO^®CDM«!4®T'*f(fiI-rS^®#^ 
¥4fM[6l®3 a4i:cDr^T'?g^i^$t^■S>IHIgP4 a(Z5^|l^: 

(G) iim^Ltz^, immwii^jt^mmmm^^ 

?5Jof-o [Hlgp?i?fittg (a) (CfctAT. S«4tt, 

m&ij'^ys:iet(Dmmfjiyt^ij'^7^m^X'$>^, m&4iz 

®T-*fi^-rs^®imf*fi6j®3 a4t(Drsxm^^n 
^mHaoy^m. (G) ^mss.-r^, mi^^2tM\^ 

40 M|SJ®3 a4i:(DP^T'?gfii<;$nSIHIgP4 aCD^R^: (G) 

<Dm^\t. ^(Drnxm^iimmA acD^m (g) cDsgggp 
e>*^tciHiaP4 a(Z)^i« (g) m^tmit-ti>^'^\zmm. 

$ nX ^ Mif 2 ilMrfilf •2.±®7b^lN^TCD±® 
<^M*4®T'*ffSl-tS^®^mfM(^ffi3 a4t(DrSX'm- 
m.^n?>[H\m4 aOSRS (G) <D?^li, ES^cO/N- 

50 *f [6]® 3 a 4 i: CDP^ T'J^fiitS 4xS tHIgP 4 a CD^P:^: 
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me itmes •&#Bg) „ s^miifl?^^ (b) iz ij-rs3fisz»#@2 o i tf)^ib^£i>^mmmmm.2 

3 a ®^MA'':#^^^f®^®(DM^ffiT*f s ^m^m ^rmm ^mm. l . mmm0^^m 302 co^^^iss 0 

^T*ftSl® 3 a4§:A 1 CDlEjl^T'^^fig-r^o A 1 WmitA fCj;oTff^fiSc;$^lf^-^&Ji®^|g3 0 3 T'S^itLT 

(Cf!5SKL7^= A hUy^''^:?^'-. St>*, -IffiftSre^ISS 0 4 T'S^^^jt (P) {C|E¥LT, 

K5^x«yf^>i7-(Z)#;S(CTl/-4^{C, X«mii3(D*f MK^i* (P) {CK:i;$tL7t h:h-M^$:^^#IS3 0 

[6]®3 a(D±'sm¥^n(D±m(DmMm-Z'Mi^-t^^^ ex-^mLf-Wiiz. (p) ^w^h\y-( 307 

(Dmizm^t^yji^co^mi 20 n mizmmLf-. ^ 04 x-w^m^ (p) tce^Lfc#®H^^a#^*c3 0 1 

3 <z)*f r&i® 3 a (D±mtl^p?■n(D±^(7i^mxM <d \^^i^jm)«Dmytmt. i7v--y f^n. 3 0 s t- 

l°J^^±®#mf#lSjB3 a40-SPtt^gI5t^-rs U-->i''$4aT<^Xg(Z)iij^fi5t{C'(lx.-g.<fc^{C;5;o 

fefetCHSH aCD^ (G) 7!)^e>S«4CD^®4 d{Ci± TV^S. 3'frIf^«!aSa2 0 Oti, 3tj^2 0 Itf^^bCDX 

';aiT^^So $'b{C-?-®±lcm^i«aiKi:LT>^5Xv ItJt* (R) «^l(Z)U>Xt/;<.7^A2 0 3$:/i-LT7 

[0052] mmmmimjM ( c > {c^v ^x. mt i ^^tct u-izmm^ nt:Lyt^mm i o 
±® A':#N2^T®^®(Z)f^f4®T'*f[oj-r s^ffi#^^fMf6i 20 LT^@^ ©Mit'^^ 2 (Dmmm 2 f iissmii 3 1 

S3 a4$:Me) J:e){cSK4±lCG3gP4 a©^^ (G) (DmzSm9S.^W1]ULXmW-hm2 SrfiML, 

;?)WS*T'?^filtU l?S7-->'l/0#&{Cj:»J^JHfbL mi^mCXAM^ (R) «:||2a)U>Xi/;^5^A2 

fe. ^fi-f b^i||l4S*m® 50Ui;;^hM5:K^-fx.v 04S:ill:J THi^ja^ 3 0 1 C!> A?g:|^CD^53t(*± 

^>i^®^{CJ:»JiagU4 a®$|S^: (G) ^ISi^rtlfefc ©^ffi^S^^-frSiofC^'oTVA^. mLMCOft^ 

gP^^•$:I^V^TI^SL7^: (07 1 i:EI7 2 „ iSSOA'^ 1 ?^^y b-fCiHtt^tlfc^t-^^a 1 0 tt, 

^$m^JM (d) ^C^3^^T, ¥S^tL7S:i^!|4ji**Wji ^4(ii/Ull>>:7m-$:a;Si;LT, J:i$(Z)BI6 7 

5 <7)±{c, m^-^m 2 (Z)*mi:?&sms/ u 3 -^m^zf imi mmcD-^x-m^Lt^o m^i>m 2 it, mtQ 

^XvC VD®#l^{CJ: 0. 1 MmT'^ffiEgj^L (Z)S^^gP2 aT^TbU 0 0 a m, M^^' 1 5 /im, e>y 

;^:o rM^T', T^^m (R) ®SM®i:^>a)^t*lKl 5^ 2 0 m mT'S2S$ tu ^ftMT-JgfigLfcjS^ 0. 0 8 
CDC r iggS: 0 . 0 5 mCD^$ T'^ftS/ U n ^KitC 30 a mT'^StC^^jKltM 1 (DftRMM t LX»^ 0 . 0 1 

XA«v^jS{C<}:y?^^SU7^:, hUy^^^^-r-, & AmOAl^*t?^fS$*lTV>.5. «fe4tCIHlSl54 aCD 

t>*. K^'fX'y5^>^7•(D^^cJ:^J;5lMs=b-g■^T'^ 35igf (G) ±mm^7<D-^m(Dimmoym^^^ 

itiyv=i><Dm^mm^2 a^'i2mmiz-}^m^t\,r^m *^^m (g) cos^gpfcfeiA m^(Dm]^*^^m:k.m^:fi 

^PT*^$tifcT v-mDmw^'^2a)mm,zMm.'t ^\z\^*^^xrjitdibmzm^mtit-t^ii':)\zj^fSL^ti, 

S. ^t)^2<Z)Tf;S6{i*iil OO/tm, *:$2 0/!tmT' . TV^S. S^ggSliS. 0 0 m m{C?^fiRLfc, 

S= SS^SP 2 a ^^^91$ ti;^:j^gP{i«-^ S^^gP ©Igt&mffitt 3 7 V T'fe o t „ Mif t.^ 2 <Di^I5IS!& 2 

2 a(Dn-:^-SP2 gtC-egU -eOTThiSttilii 5 m mT' d &l>*|gl&[lIgS 6 CDm-?-[lI^ 6 a ® I C*"^®K4±tC|| 

feS (07 3i:07 4§:#fia) , !l!f4**s|!4MI^*XS ^34^T^^•5o ii^oT, AWJt^ (R) <Dfmi5^^^ 

(e) {CfeV>T, i^-^^2S:?^fi!t|felC, IHI3P4 a©^ AT^t^fetf e>«lig*^f85#T'fE:^=bM<, ■gM'TSA 

(G) $:¥SftLT^^^!^!|4®*^i^:^®5$:a:>v5^>^f 40 mfi^ (R) 0?^«;i)':»5$n'i>z:i:?5:<, fm&Tb^^S 

{C J: »J |S?5S-r-2) ii, MJ^t.^ 2 ti, MiSOS^^itSP 2 a T'ffJlfi < ^mS-t^oyxm^tltf^/h-^ V ^/J^il!CD^ 

S:S«4tCIHI8i54 aa)SiJg (G) S::^UT^$tlH^ lKM®3miiSSO*Uf:>:5cT U-{ceES$ti;t)tiEi® 

sixs (0 7 5 i:i2f 7 6 ?:#R^ , ^Si^z^m^ 7 ICS 1 0 ^^m-t^^fmmmm 200 

i^goA^^fs [0 0 5 4] me ojcisi'^T, ®es&^LT^i-5 

[0 0 5 3] 1117 9(C^3^^T, m-f^KlJ^P-feXT'JtU ®^iaf^^^g4 0 0 ti, Jg^H^T"'- ^ ® A*f^ 

S^ii«^$:^f«:oTHife$r?^^f5Hiaj^^S3 0 0 (R) (DEMl5^^M^X^H^^^ntA-oXmm.^1im 

i*3 0 i(D\^'yh,jm.(Dmmt. ^m^m o sr-i^ m•tu^i^Imm^m.2 o i ii*^e>^s^ftfs5o«i£S2 

— {C^m$4%;tiii^ffi^3 0 1 CD A?^CD^it<!|s 50 0 0 /t)^ej«i'5^X'l' -y 4 0 1 CD^t'^iSfi 0 t&nS 
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o T t ^s. mmstiim^m 2 o o 07 \y-v<izwBmo) 

^f^mm 0 2 ik^T \y- tCBBSS tifcJt^^g 1 

0 0(7)^^®ii|#t>^2{ii!is2 O/zm, 2 0 /i mT 
fe^o S^ll±«Mlf&^ 2 oraPgli 1 . 0 A mT&S= 

3ffliBIStt«->!r®]^t>^2tC*fi;S:LTtHlSH aOD^gS 

(G) fm^^t\x^^imm^-nM\^. t/v^yy^ 

S^4«)iagP4 a{C?^fiJiLTS^miffi3<30*frfiI®3 a 

(G) <7)S?$ttl /iimT% Mift.^2(7)ct3:^7b>S:^gil 
$(C^SJ:e){C?^^$tlTt^€.o 3f6>^-r«v^#©4 0 1 
(Z)^t«$B^^B2 0 Ott. )fej!g2 0 2A^e>®Alt^ 

(R) ^Tiy-^izmmm(Dmmimmo-fy^2rkfc7i^ 
-izmn^nr^^m^mi ooizmm^tu i&iiMm 
#©2 0 1 icj: i)mm(Dmi$i<D7'-'Sii:=^^(Dm^^m 

2(Z)5tSI^IKl(D^^-{CJ:yS*fU S:^U>X2 0 
5, S.t>', W}2 0 G^^LXm}y^^')-y4 0 2iZ 

^ClHI«;^^-;^^-;^2 0 7S:|g{-t;£:»J, -ttiiisii® 
TttotCV^i'O lx>XT U- 2 0 8 htjffiJfe 

fifoT. AM)^ (R) (DKmijm^m^xm^ 
s)fft#^iss2 0 oo^ 

[0 0 5 5] 

mmomm] ^mnit. &jcMmLt:Lj:oizim.^n 

^ ^mr h msm^(DmmmK<Dm\iiz ii^rn^ 
^mom^^mmizj: ^jmrnLx^tsMm^T^mo)^ 
^^n^mi^-^mizM\^-t&M^mti^^^j^^wmm 
^^ti'mmzm^ l xm^%s^(DW.mm3 ^^r^ 

ommt>^mmxiz^^ijm<, mm^^^M^<^m.^mi 

m^mm-t^ztt>^ii!.m^^oizfj:^tz. mi^mzco^ 
m\zj:tnt. AMybi:i£MM-r^±mmmx'm^^tix 
V ^^ifbmtmk~:^<Dmizm^'^t>im^'r?>mmxm 
^^tmst)^mi^^tixmwjxmi^t?>vm*>mDm 
-:^<Dmzm^^ix^^m^ifrLxni^%mizM\^\^xm 
wms. ^mu-t&m^mm(D^/mmj±.(Dmuiz ^^mw 
•^mo^mm^^mz^ ^jMMLx^bmMmDAmytcD^ 
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^^'ijomwh-mzMi^t^Mf^mti^^fj^^mw.mm 
^mmmBizmmvxvmt>'mcom^m^^^-ti> 
J: e) tc LfcoT', ^mm^wmt Lx^msij^^miz 
^u, ^M^(DRM15\^^m^xymm^n':)mmt)^ 
Mizmmx}t^^m<. mm^^AmytcD^^^mm^ 
tisri:/d;<, rmti'^^^X'mM&^m^^^mimui: 
mm-t^zti}^tiiM?>^^izf£^t:L, m^m3<D^iz 
j:tnt. xMyti:iEs.m^^^ixmm^-:^(Dmizm^ 

10 xm^-t^^mmtx-m^^ nx v ^ sMi*-^^®ftfi:)?(Z) 
mizmm^ns>?m^ifrhxmw^mizM\^Lxmm. 
s.^f:m-t^mmnm(Dmmw±(Dmwz^^mw-^m 
(D^^^mzii '■mMi^x^mmoij^moy^^ 
tcno mwt>'mzMfS]-t^M^mi3^ ^fj^^mns-wm^m 
m^\mizmmLxmwt>m<Dm'm^^iw^'r?> j: z> 
\zvt^(Dx. mw-^m^mmtLx^mmtMm\zf£ 
A^%(r>Km-i5\^^mxxmm^nomm)mz 

ztfjt<, vmti^^xfsmi^m^^^^smm^mm 

20 -t^Zitti^lii^^^OlZtjt-Dr-^ 

[0 0 5 6] ff*iS4(Dfg^{CJ;ntf, ASiib^sEKm 

•r^y(Mmm^-:^(Dmizm^-^tDim^t&mmxm 

tm^i)m& $ nxmntixm^-^^ i> u n > 
M^tc J: ^)m&mtLxm0^-^nx ^ ^^nw^'mom-^ 
(DWizm^^n^^m^ifrLxmn-^'mzMmLxmi} 
m±.i:mat^w&mm(Dmmiw&(D^mizj:^mwt> 
moy^^^miz^ *mmLx^bmmD^Myb<D^M 
m^nom^'^'mzMi^-t^Mf^m^^^^j^^msMMi: 
mmijmmzmm Lxmw-hmo:>^uw^\i^m^-t^j: 
30 oizLr^(DX\ mnt>m^mMtLx^mmti^-^mizf£ 
V, Am%<D&Mi;^^^xxmm^n^mmimiz 

ztf£<. mbt)^^mxi-m\itjm^^^w^mmm^mffi 

it. AM^%:iEmi-r^y(MMmi-:^(^mizm^-^t> 

■imfis,-r^mmxm^^txmi^ti^mk^nxmmtix^ 
mr^m^^mi^v :nymmxm^^tix^^'S>mwt>m(o 
i&y3(Dmizm^^n^^m^i>rLxmi^-bmzM\^Lx 
mjms.^ms-r&^'mm(DmmK(Dmaiz^^m 
40 wt>^(Dm^^mmiz^^)mMLX)f{Msm(DAMyto:> 
mm ^nomw-bmizM\^-t ^ Mf^mt^ 'bfj^^mm 
mimoimmzm^ Lxmt^-^mcD^^imi^^t 
^j:'!)izbtz<DX\ mi^-^m<D{fim^Mji<mi^^< 
^u, Am^<Dixm:^\^%:m^xyb^i:n'^mmti^ 
mmxiz^ij^ < , mm-r&7^ift(Dm^timE^^ 
zLtfj:<. ^izimii'^mmxiwmi^i^^^m^mm^ 

jitm, j^m^iESM't^^smi-:f3(7ymizm» 
-^ioitm^r^mrnxm^^tiMi^ti^m^^nxmnti 
50 xm^^^^^^iy g =1 ymmxi&0s.^nx \> ^^m^-b 
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j^«:Mv^53i:*^T'#5®T'ig=ixhi:7fc»j, Atif3i£^ m-^^EtMm^-isom^^zmai-^t^^tmmt^wmx 

(r>jxmis\^^^xx9t&^nommis^m^xm.^^m- mis.-^t\mi^if-m^-^tixmntixm^-t^mn'^m<7:> 

<. ^■t^^M%<DWM.ii^^\'^^t\.^z.tt£<. 5i(c ^-J5(Dm\zmm-^tx^'S.m-ki>rLx'mw^'mz^\fliLx 
^im^xwm.^M^^^'^^m^mm-hz.t.if^ lo mm9s.^ma-^^mmMo)mMms±o)^m\ziihm 

[0 0 5 7] mimi(Dmn\z^ti\t. A*mi:iEs*f mm-kno'mw-<bm:\zn^-^^n\^m-h^(^t£ihmsM 

'^^%sjim^~ij(7imizm^'^^^mm-^mmxm ^ ^mmiimmzm^ Lxmn^m(Dmw^^^ ^w^^ 

^■^tm^ttm^-^tixmmtsxm^-r^mitiy u n> ^ t.mzmmtm^(D%jmmhm^mt.m^w&^ 

mmxi^m.^i^x^^^nn'^momi5<m\zmm.^ti^ im5z7\^-im.\zm&t!b^^\zi.t=.(Dx. ^-o?^ 

^it$:/M-TMitt.^{c*ffpiLTigimffi$:PPia-rsa v<(Dmm^^moziifMm\zr£^). xmytcDRmy; 

. ^nm(Dmmm±<Dmaiz^:^mt^t>mayw^^^miz m^m^xy&m^nommt>mmx-iz^ijm<. mm 

J^'')MmLx^mMm(D^M^(7)jftms^nom1^■hm t^^M)^t(Dm.Ati^pm^n^z.t^£<. imii)^^:^x 

izMm^?>Mf^f)^<^fj:^m^9m^mmti^mmzmm imm^m^ ^m^^m^mm-rs, z t tt^ta^^ j: e) 

^ztfj^-^miztj^i.)^ A*i-^©;5*f:&isj$:^x.T^'^ ■^tm^f)m&^nxmmfjX'm^-r^m^t>m<Di&yj 

m^noMmti^fismxm^%mizm<, i^-r^AStyt <Dmizm^^ti?>mmiiffLxmw-^mizM\s}bxmb 

(Dm.mim§i-^n^zttjt<. mizmijti^^^xiwmi nj±^ma-t^mmw&(Dm!mj±o^^Mizj:^mw-^ 

:*(^)ffi{c^*-^t)i±^f s^Tj^^stiM ^ti^mmzm^Lxm^^mcDmi^^m^-t^ t 

i^ti^m^^tixmmtiX'mB-r^mmt>m^myj(Dmiz . ^^icatgtt^i5c(D3ts*fiSi:mi*t>^i:S^»fi$:2f^ 

m^^ti^^m^^iTi-Lxmi^-h'mzMmLxmmws.^ fiTiy-jmkizms^^^oitZLr:L(Dx\ ^mm^ayyt 

^m-t^w&wm(Dmmj±(DmMzj:^m^t>'^<7m so m^in^j:ozttf^-^mizfji<'), Mi%(DjxW3^^m. 

m^'^mzj^<'mmhxmmmD^M%ay:H^-k^^ 7Lx%^^^i^mm.immij:&!^^m<. ^-tsa 

'^nw^'mz^^-t^nipmti'^ts^^msMm^ms.tf^ M%(Dm.-&tmw,^t\,^ziirj^<, vmti^^^xmm& 

mi>\zM^^Lxw^-<bmo:>m^^(7)mi-t^nmw ziLi^^^^^ j: o (c;&o 

2a$:^LT@^f s<fce){cbt®T\ Mi**.^®]!? t-. m^-^i 2a:)mn\z^t\.\t. ^M^^isjxm-t^^t 

^tm-^^tvz^&mom&mmi-^tm^ir^zt Emm^-:f3(m\zm^'kt>'mm-ti>mmx'm^^t\, 

fe@^^fi:=b'>;Sj</s^ii;gt,ii<j5iU, Mi%(DKM' n^t>m^-^t\^xmntixm^-r^mw-^mDmj(Dm 

i5^^m^x%^^now&t>m^x^>^tj^\zm ^zmi^^^^^m^-fr\^xnwiomzii^\Pii.xmms. 

<> ^•t^?^%(DWb^tiMm^t\.^zt.r£<. vm ^mat^w&w^(Dmm&(Dmia\zii^mwi5>^ 

im.iz^-&X'Wm&.^M^^%^i^m.^mm-^zt.ff m^'k^mz^ *)mmLx%msmp^^M%(Dm&^%: 

ffi3(5s<fce){c;&ofe. m^-^^(7mmz^ti\t. T^yt 40 nofm-hmz^7<Dmx'M\^-t^^^7Mi^m^^^tj:^ 

$:iE5*f-r s3tsftiKS:-:&<^®{cii*^*5-t±«^-r -5 m^mMkms.timmzm^ Lxmw-hm(D^^^\i & 

m^(Dm&^knomwt>mzM\^-t^M\^m*^>^fj^^ zti)^ti!,^^j:oizfj:-or~o 

^mmi:miti^mmzm^Lxmn'^m<Dmii^i: co 0 5 9 1 mmm 1 3 ©fg^ic Ai=f^«:iBK 

tmzmnz^:^n^mi^-^m<DmMr^m m-^yt^mm^^-yoo^mzm^-^ioitm^-t^m^x 

^m2m(D-i5(Dmtmj5o:)mt(Drii(D^i,t. zm m0s.^tm^t^m^-^nxmMtixms--r^mn-^m<D 

«>-:&oDaxiifffi:^oDiacD:g${cjt^T^b(,>7t)^<^c 50 m^cDmizm^^n&^m^ift-Lxmw-^mizMj^Lx 
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xmwt>m(DmuwM^^^^.i:oi>zLf:L(DX\ ttjw±.(Dmui,zj:^mwt>'m(Dm^^^mz^<'jm^iL 

msjms.X'<D^ij^mizfj:i). ^m%<Dm»3m<D- x%BMmo:KM%(Dit^^^7^w^ibmzM\pi-t^ 

u^^A.x%^m^'aoWMtf^^^x^z^^^m<. ^ i>^^mti^(t>t^^mAWi&^m^^i/^}:nyui)-^ibfj^^m 

't^xm%(D\&-s,m\m^in^^Lrj,<. imis^^'&x mammzmfS.Lxnw^^cDwmm'kun'^^^^ 

^%KMm:'^~i5<Dmzm^'^^^m^-t^wmxm'^ '^Kmi5\^^^xx%^^noW^'^^^xj^^T& 

■^im^tim^-&i^xw>nj3xm^^^nw^moMrf3 <. mm-t^?^^o:)'{&-^mm.^t\.^zt.ti:<. imj 

(Dm^zmm^n^^m^ifi-Lxmm^mizMf^Lxmm ti^^&X'ism&^m^^^^^m.i:m^t^^iit>^{i!,M 

ms.i:mi-r^mimm<Dimimz<Dmmizj:&mi^'^ ^j:r)izfj:^t-, m^i 8ommizj:t\.it. ^M^^ 

mo^mm^^miz^ vmmLxyt^mm<DAMyt(D^m iERm-r^mism^-:&<Dmizm^'^i:>-^m&^^m 

m^n^mi^-^mizm&m^fo^mxMf^-r^mm^^ mxm^-&tim^:^m&^nx^mtixm^^^mw^ 

^^7Miiimi)^<b^ji^msMM^^timmzm^Lxm m(Dmi5(Dmzmm^n^^m^in-Lxm^t>mizM\^ 

w-^mo>mm^^^-t^^t>izLr-<Dx, miz{&\,s Lxmims.^wm-r^ms.mmo:>!mmEE0maiz^ 

smm±x(Dm&ti^-^mizfjt^j. AW^tcD^ss^wisiic^ ^mwt>m<Dm^^^miz^^)mMLxy{M.mm<D7^ 
^\^izm:^xtmm^n^mMtim^xik^^m<. 20 ^a:)^m^'^nomwt>mizn\^-r^M\sim^^'^f£^m 

iri^^iHiRmm^-'yj(Dmizm^-kt:)itmf&^^mmx y;miz^ vmm^im^x^mmizmm^^xmtms&ai 

m^^timtQti^m&^nxmmtiX'm^-t^mw*}m(D mrf-m^(D-§mt±s^^m^m.-t^ z t t'^-sjmizf^ v\ 

m-:S(Dmizm^^ti^^t:iri-Lxmwt>mizM\^Lx Mii>t<Dmi:fsmi:m^xyb^^nomm)mizmm 

mim&^wi]a^^m^mM<Dmmz<Dmaizj^s>m X'i^^'^<, mm-t^AM^<Dm^0MfSi^ni>zt. 

n'6m(Dm^^mm^zj:^)mmLx^§m(D^M^(D fj:<. imfj^^^xism&tjM^^ifi^mMiimmt^ 

yt^^n^mt^t>miz^mmp^7(DmxM{^-t^± zta^mm^j^o tcT^ofc. 
mpmfMmsi3^^^i>mmmi:^i}^mmzm^b 30 lo 0 e i] m^m.iQ(Dm^iz jztm. xm^^iiER. 

xm^-^m(Dmmsi>^^-t&^^izvrz.(DX\ miz m^^^ft^Mm^~:^<nmizm^^i:>-&m.^^mmx' 

{&^^wmm±xo)mmti^'^mzfjiij. AM)^$:-:^rsi(7) m^-^nmt^ti'm&-^nxmn^xm^-t^mwt>m<D 

SMt^fSiizm^xmrniz^f^ ^nommtimmxiz^^ myj(omizm^^n^^m u xM^^-fe^tcMrsi u t 

wn^mijm,^--n(mszm3^^io^mm.'f^mm:X ^}imzmsL\zw^-^t\,t=M>^%w^tM^-t^wm>m 

Sgi&mE$:WiDt-5)a®mffi©Sgi6«jE0DPfl*n{CJ:-g>M ffiT-roSEKrA'iortglCi^'U, A*j-yfc<Z5>5tt:&|oI$:^;iT)t 

"HBrn^^^w^^mz^n-t^nnrnti^^tji^wsm. w3mim^t\^i>z.iLtsi<. *mms^xwm.^n\^ 

mk')mm.-»^7Jtiti^^n:^wmmmzf^^\.xm 'Hm^^m.-kw^:t^z.ii-h'^^^:t,i,o\ztsi^f^. 

^%'^oymm^^^^-t^i.o\z\^tz.(Dx. m^dyBi -^2 0(j^w^\zi.t\M.. ?^%^i£jm-t^^^EMmc. 
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imm*^^^£^ ^oiz Lr=.i7)x\ mizm ^sE»ml±T;CD B\i±izmf^^tir^m^mmt<Dmzm^^n^^mm^ 

mbtimmiz-Bjmizfjti). ^MytcD^wfsi^m^x^ ^f0m^m*^^tj:vmmiz^^titcm^t>mo:>imM 

10 0 6 2] n^m2iammiZj:nit. ^M^^IER lO .fcexcUTtt^T-, M^C{S^^SElj(m^T'CDSgffil*>"S^fig^C;5; 

m-:^(Dmizm^^n^^m^ifi-Lxmm^mizMi^Lx im^^^&xiwm.^^^^^^mm^m^-t^ 

mmms.^m}u-r?>mLmm(Dmm&(Dmmiz^s>m zt^^m^^^^oiztji-otz. m^2 4(Dmmizj:n 

w*>'m(Dmm ^ ^mz ^ u mm Lx^mmmoT^mcD am^ ^i£Rm-?>ybRsmi:~:^<Dmizm^-^t) 

ft^^nomi^-^mzM\^r^M\^m*'^^di^mmm ■^tm^.t^mmx-m^^ nrnt^^m^^nx^ntixm. 

mi:mm)mmzmmLxmw-6m(D^'Bm^ji^i^'t mt^mwt>mom1s(Dmizmm^n^?Em^:^r Lxn 

s tmz^iz^^nt=.m^-^mtM\^-ts>mm(D[!a w^mizM\^LXJsmmE.^mut^m^mm(Dmsm 

m±izm^-^nfzmmmt(Dmizm^^n^^mu^ £(Dmaizj:^nw-hm7m^^^miz^ *)mMi^x^ 

^tTC^MS^SA^'i^iUSstC'g^^n/^PSiffe^cD*:* 20 &mm(DMi^(Dyf^^nomn-hmizMJ^-r?>M\^ 

su{cstNTS;*:T'$)'jisitt>^cDtB*f^sM^oD2ja m-h^'t>t£^msMm^m^f)mmzmm.Lxmw'6m(D 

ti'^m^-bmcD'^^izm-^^xmmzim-t^m^iz mm^o^mimizi^w} Ltz^mm^i^m^mf^i-^ ^ 

*eSc};o{cb^-®T\ wiz{&\, ^mim&xcDsmti^'^m e>»cLfecD-e. mizi&\,^mm&x<Dmmi}^^mizfj: 

izf£v. ^M^fi(D&m:^\^^m^xyt■^^nommti^ 7^m<D^Btij\^^mxx^^^nommt}mm 

zLtfjiK, immi&ximm^-m^^m^^^mm i¥&^'^^&xim\tijm^^iftmm^mii:mm-^ 

•t^ztfiiiii^^^oizfji^f-. m-^m22(mmiz^ ztifimm?>^z)izfj^^t:L, 

'Hit, Mtyti:i£MM-t^%Rmmt:~i5(Dmizm^-^ [0 0 6 4] m^'m2 5(Dmmz^tm, Afm?:iEs: 

t:>itmm-r^mmxmm.^tim^/)'^m&inxmmt}x Mir:^yts.Mm^~i;(7imizm^-^t>i±ms^^^mmx 

^•ri>m^*imom:^<Dmzmm.^n^?m^-fi-Lx so ms^^nmt^fi^m&^nx^m^ixm^^^mn-^mo^ 

m^-^mizM\^ vxmems. ^ma-rs>m^mm(Dsm m^a^mizmt^ n^^^ift-Lx^mtymizMi^Lx 

9&(Dmmzj:^m^-^mom^^mmzj: ^)mMLx mmm&^mi]at^WRmmoimmms.<Dmaizj:^m 

mMm>^M^<Dmm^nomw^m^zM\^-t^M w^'moym^^^miz^ ')mm\^xm.'kmD^M^(D 

^mi3-^^ts^^msmm^mmmmf.zm^Lxmw-^m %m^^'i'iomwibm^z$!i\^-t^n^mt>^ibrj^^mm. 

5:^-r s t.mz^\zw^-^ tifeMJtt)^ m%:w&f)^m!i>\zi^m.\^xw^-hm7im^imaywm 

t.n\^^^ms.(Dmm±.\zmm.-^t^t:LWs.wmii(Df^\z (c^s-sijuj^irjj-fu^K^gij&Mi^-^^^n-^spiciHSb 

\piii^^xm^izma-t^m<\ztji^^^\zi,t-<Dx. m 40 :^n^ziirj^<. fm^mz^^xiEm\i^m^^ytms 

ffM^t)iS^^)tg8)^g?S:^i«-rsz:^:*^a^5l5s J: ■5tc xmmtiX'm^-r^mwt>m(m-^(Dmizm^^n?>^ 

[0 0 6 3] 11:^3^2 3©|§WCj:tl«, A*f^$:IE>£ ®i<D|gi&mffi(DPnintC J;SMi#t.^®^S:^g5tCJ: 
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ai*S J; o ic;&: o fe. ff^J^ 2 7 OfgB^iC Alt 

:^\^^^^xyt^%:n':>mmt)mmx!Z^^m<. m 

[0 0 6 5] ft*3S2 80l8^g{Cj:*l«, AM^&iEM 

wt>m<Dw^^^mizj: ^mmLx^mmoyAM^(D 
9t^^nomw-^miz-^}^m^70)mxMf5j-t^-' 
mp^nMmm^^ 6 ^£^ms.9m%:m^^'^amzm^ l 
xm^t>m(Dmmm^^'t?>tmz(}.-fjt< tiim^^ 
•^mtMi^-t^mmwmtxm^^ti?>4¥m7(Dimm 

ej?5s5J:e)lCLfe(Z)T:\ JglCigv %|gl!im)EET-(3D|gi&A'Jor 

m^ti^ztf^K. ^mti^^^xiwm^m^^^m 
m^mmt^zttPm^^^oizfji^tcL. if#3i2 9® 

izm^'^t>i±m^r^mmxmm.^nmm^m^^nx 
Bmj]X'm^-t&mwt>m(Dm:f5(Dmi,zm^^n^^m. 
^■frLxmn*>mizM\^Lxmi!ms.i:mm-t^mm 
mo:>mmm±(Df{]mizj::s>m^-^mo)m^^^mzj:i) 4o 
mm LxytmMm(D^^^(D^^.^^7omwt>mz-' 

<DP^ T'?^fi!c$ ti^ #mf CDM#4® Jfe -5 ^R^^75)^*:^rBl 
«fyfcfc*fliii8lJ;<)^e)«:SiJ:e>fCLfcOT% Jgtc^v^lE 



#^2002-2 1 4 550 

52 

^^§mfi'if£^mt^t:>'^a:)i&i3(7^mzmi$.^ti^^m 
tri;rLxm^t>mizM[^Lxmimj±i:mM-r^^m 
m(Dmm^(Dmuaizj:^mw^mo>m^^mmizji 
mm Lx^mmcoMtytcD^mm &^f o mw-^mizM 

mnt>m<Dmm^^>^uw-t^^oizLr-(DX\ .tuis; 

m^m^xytm^H7omi&t)^mmxm^^m<, mm 
■t^Amytcoii$M*'^Mm^ti& ztf^<. f^i&*^Mtc^ 

[0 0 6 6] 11*93 1 (D^mizitm. AMyt^sm 
M-r^ytRSim ^-i;(Dmizm^-^i:>im^ir ^ mmx 
mm^tmi^^m&^nxmm:f]X'm^-r^mw*>m(D 
n:^(Dmizmf&^tx?>?sm%:^ Lxmwt>mzM\^ lx 
mmmj±^m\5r^^mm(^mmm±(7>muiz j; 
whmam^ & ^mz x y mm u t ^sitm® am^^® 
5:^7 e) nw-^m\zM^ir^)i^\imti^ e> ^ s»tBm 

®SIM=J(Z)JP$ (t) i:, 5lo5B^J^E:±^$:IE^f■^, ffi^ft 
;^j5:M^-f-i:LfefS;^7 (a) ®-^*l-mo*fl*^^;b-t±?: 
(ti, ai) , (t2. 02) . • ■ • (tns On) ili" 
Si;, ti-ai+t2-o2+- • •+tn - an/t 1 + 
t2+- • • +tn^0T'feeJ;e){CL;^(7)T', Sgl&Jl?S 

07^0 lf#«3 2®#§^{CJ:n«, Ai*i^$:iES*f-rs 

iE 5: m\i't^ws.wm>mm^(Dmia\z ^ ^rn^^m 
(Dm^ii^mizj: vmmLXiff&mmAMift(Dmm 

tcMJ#-bmtt5lo5gUf5;d (o) , (t) , 

m>-yyifm (E) , ^{C'esi#$nswi^*)S®ffi5J* 

(1) 0mz. (t/l) 2^a/E<Z)Bg^T'feSJ:e) 

tc L;toT% Mtcigv ^mijms.X'(Dmmti^^mizfj: 

AI=rjffc(Z)Slt*tolS:|E;tT3l^II$:^T-i>«lit*^m#T'f£; 

imti^^^x'iwmi^m^^m&^Wii:mm-^z 
ttf^inM^^^izfji^rz, 
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[0 0 6 7] tmms 3(Z)#§B^iCj:ntS. ASm^iEK 

nt>m<D$m^mmz^ ^mmLx^ftmrnDTjitybo^ 

mtim&tmmiznm Lxmw^m(D^^3^^r 

^^ofc. «#3S3 4 Colgate J:tvtf, ^M^i:mMir 

^ timistim^^nxmmtixm&'r^mn-^m(7)im 
(Dmizm^:^ti^^w.i::frLxmw-bmzMi^Lxmii 

mom^^^mz^ ^muhxmmmj^tfto^mt 

wsii3mmzmm.\^xmw^m(Dwmn^^um^^ t 

mtiizj: *jm^<Dmmiz^mLxfmt>m(Dmi3<D-miz 

m0s.^n^&Moymm^\z-m^ xmm-r^ ^oiz 
(Dx\ AM%(D^myjm^m^xytms^nommfj^m 
^X'iz^ijm<. mmt^AM)fto:>mMLti^mm^ti^^ 

If. ?^^^JERMir^^Mm^-1}<Dmizm^'^t) 

itm^-t^mmxm^^tm^tm^^nxmntix'm 
m-r&nw'hmam^<Dmizm^^n^^m^:U vxm 
i^^mizM^Lxmiw±.i:mu-t?}ms.WrM<Dmsm 
&(Dmmzj:^mn-^m(Dm^^^miz^>')mMLxyt 
imm(DAm^(D^mMi:nonw-^mzMi^-r^M\^ 
mfj'^tit&m^i^iimbbmmzm^uxm-^ma) 
tmzmn-bmtms.mmm^cDm 
mmj±(Dmmz^^Bn±iiz^ ^jm^Lf^mzm^L^j: 

"^izLfcoix. ^mmma^-^mizfjii). p^%<r>mi 
■^\^-km.^xm&^^'^iommt)mw,xiz^^'M<. m 

[0 0 6 8] m^m3 6(D9^miZJ:nii. AM^t&iEJS 

M^^^mm^-iso:>mizm^-^t)^^-r^mmx 
mm^timmti''m^^nxw^mtixm^-r^mw^m(D 
m^(Dmizm^^n^miR^-froxvm-^mzM^Lx 
^mm&^mu-t^ms.wM(Dmsmj±<Dfmiz^:bm 
w^i'^amm^^mzi: *)mM\.x^mmDj^m(7:> 
^^^^7onn-^mzn\^-i-^n\^mf^<btj::b^% 
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miimwmmzm^ Lxnw^^o^m^^ -^uw^ 
s t.mznw^mimi^'^mDmML^m^ii Lxmmm 

^th^o\zLr:^(Dx. nm\mMiy^'^m\zt£^). xm 
%<7iimii^^^x.x^^^^^ommtim^xjz-.^^ 

ti-ii!.M^^oizf£^r:i. m^m3 7a^nBmzj:tiii. m 
w±iz^m.^m^ L r^mzmi^im^ ^ fj^^mmmm 
10 imm,Lxm^^^^iBitLxmi»-^m^B^m^zw&u 
nm^'m^ LXiKm^mm^m&-t^ ^o^z Lt-(DX\ 

^mmt ^ZH Tb'^ffijRS i o tc 4^ o to If 3 8 CDf§ 

Bjicj:tits, mLnzmmm^-:}5mxiimmnx.-^miz 
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